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Extruded steel sections are produced in most 
qualities of steel, including carbon and alloy steels, 
stainless steels and special alloys. 


Hundreds of different shapes have already been 
extruded, ranging from simple angles to most complex 
shapes. Physical properties are identical with similar 
rolled sections and extrusions can be supplied in 
random lengths of 8 to 30 feet, with dimensional 
tolerances to suit requirements. 


Send for further details of Osborn extruded steel 
sections and take the first step to lower costs by 
reduction of machining and elimination of scrap. 


SAMUEL OSBORN & CO, LIMITED 
CLYDE STEEL WORKS, SHEFFIELD 
STEELMAKERS STEELFOUNDERS ENGINEERS TOOLMAKERS 
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Résumés 

FABRICATION ET APPLICATION DES PORTEES PNEUMATIQUES 

PRESSURISEES EXTERIEUREMENT 

par H. L. Wunsch page 748 
L’auteur traite d’abord des principes généraux et des propriétés des portées 


d’arbre pneumatiques ; il décrit, ensuite, brié expérimentaux 
entrepris pour obtenir des renseignements qui permettront de construire un type 
spécial de portée a butée plate. Dans la derniére section de son article, il examine 


quelques applications typiques des portées pneumatiques. 


CORROSION DES METAUX 

par H. D. Mallon page 742 
L’article étudie les principes de la lutte contre la corrosion, les divers types de 

mécanismes de corrosion et les moyens de s’en protéger: choix des matériaux, 

méthodes de fabrication, revétements, protection cathodique et inhibiteurs. 


SECURITE DES MACHINES 

par V. A. Broadhurst page 768 
Aprés avoir souligné la resp bilité du bureau d’étude dans le domaine de la 

sécurité des machines et énuméré 25 éléments dangereux dans les machines, 

auteur étudie les effets de l’accroissement de la mécanisation et fournit des 

exemples typiques de machines sires et de machines dangereuses. 


MOTEURS DIESEL JUSQU’A 300 CV: 2EME PARTIE 
page 758 


Deuxiéme et derniére partie d’une étude compléte donnant les caractéristiques et 
fournissant des tableaux de données concernant les moteurs Diesel construits dans 


le Royaume-Uni. 


Kurzreferate 


KONSTRUKTION UND ANWENDUNGEN VON AUSSERLICH 
UNTER DRUCK GESETZTEN LUFTLAGERN 
von H. L. Wunsch Seite 748 
Der Verfasser bespricht erst die allgemeinen Grundsatze und Eigenschaften von 
Luftlagern und beschreibt dann kurz Experimentalarbeiten, die zur Schaffung von 
Kunstruktionsdaten einer bestimmten Form eines flachen Polsterlagers durch- 
gefiihrt wurden. Im letzten Abschnitt werden einige typische Anwendungen von 
Luftlagern besprochen. 


METALLKORROSION 

von H. D. Mallon Seite 742 
Der Artikel bespricht die Grundsatze des Kampfes gegen Korrosion, die Arten 

und den Mechanismus von Korrosionsvorgangen, sowie auch Schutzmittel. Diese 

umfassen die Wahl des Materials Beschichtungs-, 

Kathodenschutz- und Inhibi hod 


und Konstruktions-, 


SICHERHEIT IM MASCHINENBAU 
von V. A. Broadhurst 
Der Verfasser bespricht erst die Verantwortung des Maschinenk 


Seite 768 


ukteurs mit J 
Bezug auf die Sicherheit und fiihrt dann fiinfundzwanzig verschiedene gefahrliche 
Maschinenteile an. Er bespricht dann die Einfliisse erhéhter Mechanisierung und 
gibt typische Beispiele sicherer und gefahrlicher Konstruktionen. 


DIESELMOTORE BIS ZU 300 BREMS-PS: TEIL 2 
Seite 758 
Schluss einer umfassenden Ubersicht mit Konstruktionsdaten und Tabellen 
iiber Dieselmotore britischer Erzeugung. 
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Monthly Digest of Materials and Design News from Home and Abroad 


Rubber Technology 


TO A DESIGNER with an eye to future developments, one of 
the interesting papers given at the International Synthetic 
Rubber Symposium was that dealing with elastomers for 
advanced flight vehicles. The speaker said it was no secret 
that materials research had not kept pace with design, and 
the immediate goal was to close this gap and provide for 
future elastomer requirements. The ideal elastomer in this 
context would be radiation resistant with a temperature stabi- 
lity in the range 245-540 deg. C. It would stand up to vacuum, 
protect against acoustics and vibration, have extreme chemical 
resistance, and be stable for long periods of underground 
storage. The ideal maximum working temperature would be 
430 deg. C., but no polymer approached this ideal. The nearest 
in the temperature range was p.t.f.e. at 250 deg. C., followed 
by vinylidene fluoride-hexafluoropropylene at 250 deg. C. 
and silicone at 230 deg. C., then nitriles at 140 deg. C. and 
natural rubber at 100 deg. C., but in all these elastomers 
other desirable properties were lacking. While work was 
progressing, particularly in testing and experimentation with 
rubber seals for hydraulic systems of missiles and rockets, 
only partial answers were yet available to the problems 
involved. Tensile strength, hardness and elasticity were cor- 
related with the life of a seal; there were direct relations 
between temperature characteristics and sealing ability. In 
reciprocating seal tests in hydraulic oil, for example, surface 
finish was important. If too smooth, the seal would spall; 
if too rough, it would wear through. 

In comparing tensile strengths at high temperatures, it was 
shown that butadiene-methyl methacrylates were best with a 
tensile strength of 1040 p.s.i, at 200 deg. F. These were 
followed, at the same temperature, by silicones at 650 p.s.i. 
and Viton at 330 p.s.i, It was, however, necessary to im- 
prove the ageing characteristics of the methyl methacrylate 
polymers. For use in fuel systems at high temperatures, 
the best fuel-resistant rubbers tested in a jet fuel of the 
kerosene type at 200 deg. C. for 70 hours at 250 p.s.i. were 
fluorinated elastomers such as Viton A and Viton B. 

Chlorinated and fluorine polymers, silicone, butyl and Buna 
compounds did not approach the upper temperature limits re- 
quired, and it was necessary to uplift the polymen characieris- 
tics, although some promising high temperature polymers with 
fuel resistance were being developed. The best of these were 
the polyamidines, which at 450 deg. C. retained rubber-like 
characteristics. 

Improvements in the manufacture of nitrile rubbers, leading to 
superior performances was the theme of another paper. Although 
always distinguished by thein outstanding resistance to petrol, 
lubricating oil and many organic solvents, and by resistance to 
heat, better abrasion and ageing than natural rubber, the nit- 
rile; today showed an improvement in all these characteristics. 

Discussion showed that new synthetic rubbers were possib!e 
by using controlled structure polybutadienes, and of these 
the most important commercially was cis-1, 4 polybutadiene. 
In general, “cis-4,” as it was familiarly called had an 
abrasion resistance 26 per cent superior to that of natural 
rubbers, and better low temperature characteristics. In the 
US.A., it had been suggested for tyres for winter driving, and 
it was thought that tyres of this material might be tailor-made 
to overcome particular hazards. 

A similar approach was seen in the associated rubbers based 
on polyisoprene. In this case the Shell Chemical Co. planned 
to produce them shortly on a commercial scale. They claimed 
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that there was striking similarity between polyisoprene and 
Hevea, although the end product might contain slightly dif- 
ferent properties. These rubbers would be available for tyre 
and mechanical applications throughout industry, A man 
made “natural” rubber provided commercial rubbers at con- 
trolled prices, and removed the disadvantages of overseas 
sources of raw rubber. 


The Commercial Motor Show 


HIGHER SPEEDS AND HEAVIER LOADS On commercial vehicles 
have caused a corresponding increase in the demands on 
brakes. Where a vehicle is coasting for long periods the 
continued use of the brakes is uneconomical, therefore an 
alternate method of controlling the speed of the vehicle is of 
considerable interest. 

The Thompson Retarden (Lockheed Hydraulic Brake Co., 
Ltd.) is a device which operates on a principle similar to that 
used in a fluid coupling, except that the drive to the wheels 
remains mechanically positive. The retarder, which is usually 
fitted between the gearbox and the rear axle, absorbs the energy 
of the roadwheels by agitating the fluid which it contains. The 
heat thus generated is dissipated through a radiator on heat 
exchanger. 

In order to control the power absorption of the retarder, it 
is necessary to have a loading cylinder in the circuit between 
the retarder and the heat exchanger. This loading cylinder 
stores the fluid ordinarily used by the retarder during periods 
when absorption of energy is not required. When retardation 
is required, the driver actuates a hand control valve within the 
cab which, through the use of compressed air, forces the fluid 
stored within the loading cylinder into the retarder circuit. 

By varying the amount of air pressure used to force fluid into 
the retarden system, a balance is obtained between the loading 
cylinder and the retarding system. Should the retarder tend to 
absorb more powen than the setting of the hand valve permits, 
the retarder pumping pressure would then exceed the air pres- 
sure, forcing fluid back into the loading cylinder. Thus, by 
varying the control air pressure, the operator of a vehicle may 
vary the degree of retardation obtained from the retarder from 
zero to its maximum capacity for any particular vehicle speed. 

A new self-locating unlubricated bearing assembly for high 
and low speed applications was shown by the Mintex Division 
of British Belting and Asbestos Ltd. Designed primarily for 
spring shackles, the bearing assembly consists of a centre con- 
voluted pin and a pair of semi-circular half shells, the gap 
between them being filled by a bearing material so disposed 
that a thin surface of p.t.f.e. is in contact with the convoluted 
pin, thus forming a bearing surface. The design is such that 
the pin is an appreciable interference fit within the bearing 
material which is bonded to the half shells during manufacture. 
With this design, the elastic properties of the material and the 
interference fit will take up a normal amount of wear, and the 
surface is kept free from any contamination. 

Sophisticated electrical systems for commercial vehicles are 
being introduced by the use of transistors in converters for 
fluorescent lighting (C.A.V.) in coaches, and by silicon diode 
rectifiers in the a.c. alternators introduced by Joseph Lucas 
Ltd. Also of interest are the battery-powered pump units for 
discharging liquid cargo from tanks, thus making the vehicle 
independent of outside facilities and enabling the unit to be 
sited independent of any mechanical drive from the engine. 
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VISIBLE TYRE SQUEAL 
On the right is a three times enlargement of part of a scratched 
mirror pattern made by an outside front tyre cornering at 8} deg. 
slip angle and 12 m.p.h. These scratches (photographed at the B.F. 
Goodrich Research Center, Ohio) show the vibratory movements 
which give rise to the sound recognized as squeal. 


ADHESIVE FOR METAL-STAMPING DIE 

Neoprene ejector springs are shown being bonded to metal 
and wooden die base plates with Eastman 910 quick-setting 
adhesive, which has proved capable of withstanding up to 40 
tons pressure and the production of 250,000 stampings from 
one die without failure. 


BRAKE LINING RESEARCH 


The coach of the Ferodo test fleet has just returned from a fort- 
night’s Alpine braking research. Drum temperatures were obtained 
by inserting thermocouples close to the centre of the braking path 
and feeding the voltage output via slip rings and silver graphite 
brushes to indicating meters. 


ERGONOMIC DESIGN 


View of the controls of the biggest aluminium rolling mill in Europe, at the 
Rogerstone works of Alcan Industries Ltd. Note the wide field of vision and 
careful layout of instruments. 
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PROGRESS IN CUSHION CRAFT 


Artist’s impression of the Blackburn- 
powered SRN.2 hovercraft. The bow 
has been designed primarily for over- 
water operation, but the SRN.2 will also 
have considerable potential as an over- 
land vehicle. 


NEW WELDING TECHNIQUE 


A prototype argon-arc spot-welding torch 
introduced by British Oxygen Co. Ltd. is 
seen here being used to weld aluminium. 
Access to only one side of the joint is needed, 
and spot welds can be made with one hand and 
by semi-skilled labour. 


PLASTICS FOR SAFETY 
This floor polisher by Ladybird Appliances Ltd. is fitted with a 
housing moulded in Rigidex high density polyethylene, which is 
said to be virtually unbreakable and electrically safe. 


MANUFACTURE OF TRANSFORMER COIL 
Castellations are shown being cut on an interleaved disc 
coil at the new English Electric Transformer Works, at 
Stafford. These coils give high inter-turn capacity and 
reduced voltage stress under impulse conditions. 
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NICKEL ALLOY STEELS 


ensure reliability in reciprocating units 


Lockheed hydraulic pumps, made by the 
Automotive Products Company Ltd., Lea- 
mington, have a world-wide reputation for 
reliability in the aircraft industry. They 
are used to actuate flying controls, landing 
flaps, wheel brakes and undercarriages. 
Constructional materials are an important 
factor in achieving reliability in the normal 
1000-hour period of operation during which, 
running at 3000 r.p.m., the plunger operates 
174,000,000 times. To withstand the wear 
associated with reciprocating units, the three 
per cent nickel case-hardening steel 4S15 
(En33) is specified for the cylinders. 


TYPICAL CORE MECHANICAL PROPERTIES OF 


ENS 


ARE GIVEN BELOW: 


Water quenched 760°C. 


SIZE HEAT TREATMENT | MAXIMUM | ELONGATION | {700 
I¢” dia. Oil quenched 860°C. 56-3 21-5 83 
Water quenched 770°C. 
3” dia. Oil quenched 860°C. 47-2 20 92 


The benefits to be gained from the more highly alloyed case-hardening nickel 
steels, such as EN 33; EN 34; EN 36 and EN 39 include ease of heat-treatment, 


minimisation of processing distortion, and general reliability. 


Please send for our publications entitled, ‘The Mechanical Properties of 
Nickel Alloy Steels’ and ‘The Case Hardening of Nickel Alloy Steels’ 


MOND NICKEL 


&. THE MOND NICKEL COMPANY LIMITED, THAMES HOUSE, MILLBANK, LONDON, SW1 
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Glass-Metal Composites 
The Owens-Corning Fiberglas Corp. has recently been 
studying high temperature glass fibres. It is well known 
that compositions in the Si0,—A1,0,—Mg0 ternary, the 
Si0.—A1,0,—Ca0 ternary, and the Si0,—A1,0,—Mg0-—Ca0 
quartenary systems offer a fertile field for fibres with excep- 
tional high temperature strengths. Relying on glass forming 
knowledge gained in earlier studies, four glasses from the 
Ca0 ternary system were studied along with two glasses from 
the quaternary system and four glasses from the MgO ternary 
system. While most of the glasses, bare and aluminum coated, 
showed an improvement in tensile strength compared to E 
glass, the MgO ternary system offered the most promise. 

This glass was formed at over 1,700 deg. C., and had an 
average tensile strength in the uncoated condition of 635,000 
p.s.i., and a tensile strength of 178,000 p.s.i. coated with alumi- 
num, roughly 50,000 p.s.i. greater than the tensile strength of 
aluminum-coated E glass fibres. 

Originally it was thought that aluminum coatings applied to 
high temperature fibres at forming would serve to eliminate 
those glasses particularly susceptible to damage by reactive 
metals such as zirconium and titanium, Also, the coating 
step was thought to be a means for indicating those glasses 
which might lose strength rapidly at or above 650 deg. C. 
It was found, however, that even the more refractory fibres 
were not immune from attack by molten aluminum. 

An experiment was initiated to determine if aluminum-coated 
high temperature fibres showing higher strengths than E glass 
aluminum-coated fibres would yield stronger glass-aluminum 
composites. Vacuum injection cast and hot pressed compo- 
sites were made embodying one glass from each of the three 
composition fields. The tensile strengths of the composites 
were measured at room temperature, 260, 370 and 540 deg. C. 
The results did not differ significantly from those obtained 
previously for E glass aluminum composites. 

Strong and fairly coherent green composites of crystalline 
fibres and stainless steel powder were made by hot pressing 
at 540 deg. C. and 25 ts.i, Sintering was attempted with 
some success by heating pieces of the green compact for 
several hours at 980-1090 deg. C. while embedded in a pro- 
tective mixture of powdered alumina and graphite. A con- 
siderable degree of sintering occurred with only minor oxida- 
tion from air entrapped in the sample. The results, while 
merely preliminary, indicate that fabrication of composites by 
these or similar methods is possible. Three methods of mak- 
ing green compacts are under study, and equipment is being 
designed for testing them. 

The first method will be hot pressing, which is a modified 
powder metallurgy technique. The second method is slip 
casting, which has been recently developed for metals but is 
an old system for forming ceramic materials, The third 
method is low-temperature low pressure extrusion, which again 
is not a metallurgical but a ceramic technique. 


The Motor Show 

THE EMPHASIS AT THIS YEAR’S MOTOR SHOW is on design 
sophistication rather than new achievements. For instance 
the a.c. alternator is now widely available, and many manu- 
facturers are fitting it as standard. The new Dodge Lancer 
compact introduced by Chrysler International incorporates a 
35-amp. three-phase alternator with full wave silicon diode 
rectification. A similar system was introduced last year on their 
Valiant. 

Stainless steel, for example the door handles of the Simca 
Aronde, and light alloys are being increasingly used. Pleasing 
and useful variations of plastics upholstery are also to be noted. 
sealing materials being carefully selected to suit a specific 
application, Self-lubricating plastics bearings are finding in- 
creased uses. 

The NSU power unit embodies several unusual design feat- 
ures, the chief of which is the eccentric connecting links used 
for driving the overhead camshaft. Although this design 
feature is not new to the current engine, it is nevertheless 
ingenious, and worth studying. 

The Hydrosteer power-assisted steering box for the Rover 
3-litre is an example of a fully integrated design. The steering 
arm is actuated by a peg riding in a spiral groove in what is 
in effect a continuation of the steering column. The arm is 
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power assisted by an annular-type piston shrouding this exten- 
sion shaft, the hydraulic fluid from the pump being controlled 
by a valve sensed by the resistance of the road wheels to 
turning. 
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Showing the internal-construction of the C.A.V. Thermostart. 


The new Vauxhall Hydra-Matic automatic transmission uses 
a large number of aluminium die-castings, and employs two 
epicyclic gear trains and a fluid coupling incorporating a tor- 
que multiplier. The 2.6-litre engine has exhaust valves of 
composite construction, in which a wear-resistant steel stem 
is welded to a heat-resistant steel head. Tin-plated aluminium 
alloy pistons are used, the top piston ring being chromium 
plated. 

The C.A.V. Thermostart (see diagram) is an interesting auxi- 
liary for easy starting of diesel engines under extreme low 
temperature conditions. The unit is permanently fitted in the 
air inlet manifold, and is supplied with fuel oil which when 
burnt heats the incoming air to the engine. Engine starts at 
0 deg. F. have been obtained, with considerably reduced strain 
on the batteries. A co-axial starten by the same company has 
been designed so that the starter pinion is moved axially into 
engagement with the engine flywheel ring, full torque for 
turning the flywheel being applied when the pinion is in full 
engagement. 

The Cornette carburettor and manifold heater can be fitted 
to any car, and jis designed to ensure easy starting of petrol 
engines and to prevent ice formation within the carburettor 
under extreme low temperature conditions. 

Ribbon cables have been developed by Rists’ Wires and Cables 
Ltd. to facilitate wiring in confined spaces, the p.v.c. insulation 
being available in an almost unlimited number of colours. 


Vitreous Enamelled Aluminium 


ONE OF THE LATEST and most interesting developments in 
the vitreous enamel industry is the enamelling of aluminium. 
During the past two years this process has become estab- 
lished commercially in the U.K., and a considerable growth 
in the use of vitreous enamelled aluminium is foreseen in 
the future. As part of its programme in promoting the 
use of vitreous enamel and maintaining high standards for 
the industry, the Vitreous Enamel Development Council has 
just published a tentative commercial specification for vitre- 
ous enamelled aluminium for architectural applications. This 
follows up the V.E.D.C’s. recommended standards and 
general specification for vitreous enamel now included in the 
brochure “Vitreous Enamel in Architecture.” 

Since aluminium melts at 650 deg. C., which is lower than 
the firing temperature of steel enamels, new frits (the crystal- 
line substance from which vitreous enamel is made) have been 
developed, thus making possible the process of enamelling 
aluminium. 

Vitreous enamelled panels have been used on buildings in 
the U.S.A. for over ten years. During 1957, 5,000,000 sq. ft. 
of aluminium was coated with vitreous enamel, and the figure 
forecast for 1961 is in the region of 23,000,000 sq. ft. 
Vitreous enamel enhances the good features of aluminium. 
It adds coloun in an almost unlimited range, it maintains its 
original appearance over long periods, and it is simple to clean. 
It is also light and easy to handle, and can be sheared or cut 
with practically no serration of the edges. 
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Mlustration A represents one of the Teddington Stainless 
Stee! Bellows supplied to Trawsfynydd with a novel form 
of restraint designed by Richardsons, Westgarth & Co. Ltd. 
(a member of Atomic Power Constructions Ltd.). This 
avoids the use of highly stressed hinge pins and permits 


a complete gimbal movement. 


iMustration B indicates a section of Teddington Bellows, 
showing the restraining rings for extra strength which 
are a feature of this bellows design. 


By courtesy of ‘NUCLEAR POWER’ 


NO LESS THAN 84 BELLOWS 66” diameter and 36 
BELLOWS 42” diameter, all of butt-welded stainless steel 
manufacture, are being fitted at Trawsfynydd to take up 
movement in the CO» cooling gas ducts. 

Teddington secured this order only after many exhaustive 
tests including an accelerated life test equivalent to 20 
years full operation. In addition, the larger size bellows 
were subjected to over-pressure tests of 1580 p.s.i.g. with- 
out developing a leak. Wherever pipe-work is subjected to 
vibration and movement in any direction owing to condi- 
tions of temperature and pressure, a Teddington bellows 
with a suitable end fitting will solve the problem. Write for 


full details of our range. 


TEDDINGTON AIRCRAFT CONTROLS LIMITED 


(INDUSTRIAL BELLOWS DIVISION), 
AMMANFORD, CARMS. 


Made under Licence from the Solar Aircraft Co. California, U.S.A. 
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Metal Fatigue Tests Yield Early Discovery 


STEEL SUBJECTED FOR A SHORT PERIOD to extreme stresses re- 

acts in a manner diametrically opposed to that of some light 
alloys. This discovery was announced by Dr. Hempel of 
Germany at a meeting of the Working Party on Fatigue 
Failure in Metals, organised by the European Productivity 
Agency of the O.E.E.C. This Working Party was set up 
because a series of failures — among them being the accidents 
to certain airliners — revealed that too little was known 
about the nature and causes of fatigue in metals. It was 
decided that at least 5,000 test-pieces must be tested to des- 
truction, particular emphasis being laid on the effects of 
variation in the degree of stress applied. When one considers 
the variation in stress in a car’s engine between idling, ac- 
celerating and fast cruising, it is obvious that this is what 
happens to most metal parts in daily use. 

To attempt to carry out this work in a single laboratory, or 
even a single country, would take far too long, and this is 
one of the instances where international co-operation, co- 
ordinated by a central organisation, can be very useful. In 
fact, the tests are being carried out in nine European countries, 
in the U.S.A., and in Canada. 

So far some 500 test-pieces have been used, chiefly with the 
idea of establishing whether the working methods and the 
stresses agreed on in advance were suitable. They have proved 
to be so, and work is now about to begin on the main batch 
of 5,000 test-pieces. They will be tested for varying periods 
at four different stresses, known fon convenience as SI, S82, 
$3 and S4. The value of S4 used by Dr. Hempel was 
70 kg./sq. mm. 

Although these preliminary tests were not expected to yield 
any results, it rapidly became apparent that steel subjected to 
stress of this severity for even a short time subsequently 
cracked up very fast under much lower stresses—S1 on $2. 
The effect on various light alloys, however, was to harden 
and strengthen them so that they subsequently stood up better 
to prolonged periods of moderate stress than they did when 
not subject to an initial period of high stress. 

As M. Crussard, of the Institut de Recherche de la Sidérurgie. 
Chairman of the Working Party, pointed out, it is extremely 
heartening to have even a partial result at this early stage, 
and one which obviously gives a useful lead for further 
experiments. 

The main body of tests, spread out over eleven countries, will 
be completed within a year, and the results should go a long 
way towards making machines safer and more durable. 


Manufacture of Delrin in Europe 


IT IS STILL LESS THAN TWELVE MONTHS since the introduction 

in the U.S.A. of a new man-made engineering material — 
Delrin acetal resin. It is now announced that the Du Pont 
Co, are to build a plant in Dordrecht (Netherlands) where 
Delrin will be produced for use by the European market. 
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These views of a new self-seating tap show four parts, 
formerly of brass, now made of Delrin acetal resin. 


Delrin is a tough, rigid thermoplastics, developed primarily 
for use in fields now dominated by die-cast metals. Over 80 
per cent of its potential applications involve replacement of 
metals, particularly die-casting alloys. It is a highly crystalline, 
high-melting polymer, known chemically as a linear acetal 
resin, or a polyoxymethylene. Its dense crystalline struc- 
ture accounts for many of its key properties—strength and 
stiffness, good high temperature performance, solvent resist- 
ance. It is the first plastics with strength properties approaching 
those of the non-ferrous metals, and in a real sense is metal- 
like, in that it will do many jobs hitherto performed only by 
metals. 

The outstanding feature of the resin is its unique combina- 
tion of properties, It is extremely rigid without being brittle, 
and is both tough and resilient, much like spring steel. Perhaps 
its most unusual feature is that it retains these properties under 
adverse conditions of temperature and humidity, during an 
extended time under stress, and during exposure to most sol- 
vents. Though hefty by comparison to most other plastics, it 
is lighter than any of the die-casting alloys: 80 per cent lighter 
than zinc, 45 per cent lighter than aluminium, and over 20 
per cent lighter than magnesium. 


Limits of Dimensional Variation in Glass 


THE INCREASING USE OF GLASS in engineering has drawn atten- 
tion to the need for defining suitable dimensional limits con- 
sistent with the aim of the designer and the accuracy of 
equipment in current use. The high degree of dimensional 
variation which characterises most forms of glassware pre- 
sents considerable difficulty to the designer when glass is 
used in technical applications. The contrast between glass 
and other raw materials is a striking one, since most of the 
materials used in engineering or technical fields can be 
machined or fabricated to limits of accuracy of 0.001 in., 
or even 0.0001 in, where necessary, whereas glass in the 
form of tubing, bulbs or pressings cannot usually be made to 
limits of accuracy better than 0.01 in., except by special manu- 
facturing techniques which are inherently expensive. 

While this dimensional variation is the root of many prob- 
lems arising between producer and customer in the glass 
industry, the recent paper “ Method of Calculating Limits of 
Dimensional Variation,” by Morrison and Symons, presented to 
the Society of Glass Technology, is worthy of serious considera- 
tion by designers in other industries where consistent accuracy 
is not always possible, and where the theory of probability is 
involved. 
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Inserting a manifold core in a die, at Qualcast Ferrous 
Diecast Division. 


Die Casting in Iron 

Although the process itself is not new, die casting is 
usua!ly associated with non-ferrous products, and its use 
for cast iron components is not widely known. Its value lies 
in the economy which can be achieved on large volume 
production, and the consistency of the products. Qualcast 
Ltd. have in their Derby works the only machine in the 
U.K. for producing die cast components in cast iron, and 
over 30,000.000 castings a year are at present made, the reject 
rate associated with this process being only 0.38 per cent of 
the total. The process is entirely automatic, each machine 
carrying twelve die sets on a circular table, which in a single 
revolution or cycle causes the dies to open and eject the 
casting, coats the faces of the die with soot from an acety- 
lene burner to prevent freezing of the metal. receives cores 
where required, and closes the dies for the pour from a ladle. 
Each half of the die is made from cast iron and is air 
cooled, the cycle being timed to ensure that the period from 
pouring to ejection is sufficient to enable solidification (which 
may be initially only of skin thickness) to take place. 
Although the dies have only a limited life, varying between 
a component production of a few hundreds to a few thousands, 
the process can still be economical because the finished 
dimensional tolerances associated with the dies are equiva- 
lent to those obtained with sand mouldings, Thus the dies can 
be produced at a relatively low cost. 

Although many different cast iron specifications are used in 
the sand foundry, only one grade (BS 1452, grade 12) is 
suitable for die casting. In addition to the periodic check on 
the composition of the metal, components are taken from the 
machine at regular intervals for tests on their mechanical 
properties, and for a crack detection process. From the de- 
signer’s angle. the criteria used for designing sand-produced 
castings can be applied equally well to die castings, the 
choice between the two processes being entirely dependent 
upon the quantity allied to the shape and weight of the 
component. Output from the Qualcast foundry is largely 
taken up by the motor industry, typical components 
being manifolds, brake drums and hydraulic cylinders. 

A recent Russian article describes the possibilities of steel] 
die casting, althongh at the present time the demand in the 
U.K. for steel die castings is insufficient to warrant such a 
process. It is pointed out that not all types of steel are 
suitable for die casting, and that flaws are most likely to occur 
in steels having above 0.2 per cent carbon. The most 
suitable steels would appear to be the non-hardening types 
with a high degree of plasticity containing up to 0.15 per 
cent carbon. Certain steel alloys, for instance chrome-nickel 
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austenitic steel, are also considered suitable. To eliminate 
flaws from shrinkage the casting material must be fed con- 
sistently, the feeder section and pouring gate requiring special 
attention, The ventilation of the mould-cavity is also im- 
portant. It is regarded as essential that the process of die 
casting in steel include a vacuum technique for degassing. 


International Congress on Metallic Corrosion 
PLANS FOR THE, FIRST INTERNATIONAL CONGRESS FOR METALLIC 
CORROSION have reached an advanced stage, and it is now 
possible to give a brief outline of the provisional programme. 
The Congress will be opened on Monday afternoon, April 10, 
by the president, Sir Harry Melville, K.C.B. Plenary lectures 
will be given by the following eminent authorities in the field 
of metallic corrosion: Professor Y. M. Kolotyrkin (U.S.S.R.), 
Professor P. Lacombe (France), Professor H. H. Uhlig (U.S.A.) 
and Dr. U. R. Evans (U.K.). 

The papers will be grouped under the following headings: 
High Temperature Oxidation; Atmospheric Corrosion; Under- 
ground Corrosion; Inhibitors; Electrochemical, Thermodynamic 
and Kinetic Studies; Laboratory Corrosjon Testing and Experi- 
mental Methods; Protection by Metal Coatings; Protection by 
Non-metallic Coatings or by Chemical Treatment; Cathodic 
and Electrolytic Protection; Stress and Intergranular Corrosion; 
Corrosion Fatigue; Corrosion in Boilers and Heat Exchangers; 
Corrosion in the Atomic Energy Field, and Industrial and 
Service Experience. 

In collaboration with the organisers of the Congress, the 
Science Museum (which is close to the lecture theatres) is 
arranging a Corrosion Exhibition, mainly of historic interest, 
which should prove attractive to delegates from overseas. 


New Self-lubricating Material 


Plastics are being used in ever widening applications for 
bearings and sliding parts, but many of these materials do 
not have sufficiently good lubricating properties to satisfy 
all requirements, P.t.f.e. has a very low coefficient of friction 
but it possesses other undesirable properties, particularly creep, 
which severely limits its use in engineering applications. In 
order to overcome this defect, p.t.f.e. is used as a thin film 
impregnated into the surface of porous bronze, but there is 
now news of a further development which employs p.t.f.e, in 
an all-plastics composite. 

The new material, for which Provisional Patent cover has 
been taken Out, is the result of work by a private inventor 
(Mr. P. E. Thomas) who claims to have combined the rigidity 
and stability of epoxy resins with the lubricating properties 
of p.t.f.e. The process consists of mixing up epoxy resin and 
solid lubricant such as graphite or molybdenum disulphide to- 
gether with hardener, and taking it to the “B” state of cure, 
where it is solid but still capable of being remelted. This material 
is then ground up and mixed with p.t.f.e. powder in the 
unsintered condition. The mixture can then be extruded warm 
into rod, which at this stage is pliable and capable of being 
handled, The rod can then be calendered through rolls to any 
desired thickness from 0.005 in. upwards, after which it is finally 
cured in an oven. 

The finished bearing material is homogeneous, and therefore 
bearings made from it can be machined in situ for final 
alignment. It is very light (density 1.91), and can be firmly 
bonded to metal backings, even aluminium, during the curing 
operation, after which bearings can be formed from the strip. 
This may open up possibilities for the material in aircraft 
and missile applications, where weight is specially significant. 
Dry lubricants also have expanding applications in the textile, 
food and atomic energy fields, where contamination by lubri- 
cants is inadmissable. 


FOR FURTHER INFORMATION:— 
Owens-Corning Fibreglas Corp., Newark, Ohio, 
Vitreous Enamel Development Council, 28 Welbeck Street, London, W.1. 


O.E.E.C., Information Division, Chateau de la Muette, 2 rue André-Pascal, 
Paris, XVIé. 


Du Pon Co. (U.K.) Ltd., 76 Jermyn Street, London, S.W.1. 
Society of Glass Technology, Thornton, Hallam Gate Road, Sheffield, 10. 
Qualcast Ltd., Victory Road, Derby. 
we Congress on Metallic Corrosion, 14 Belgrave Square, London, 
-W.1, 


Mr. P. E. Thomas, 


“*Gay Thorns,” Chalk Lane, Ashtead, Surrey. 
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TRIAL AND ERROR NO LONGER NON-U 


NGINEERING design can be by 

trial and error or by calculation, the 
latter being the way we are taught and the 
former the way we often practise! Scien- 
tific education includes the teaching of the 
“scientific method” and, as about 70 per 
cent of engineers are schooled on a scien- 
tific rather than a classics basis, it might 
be presumed that they are taught the 
logical process of assembling facts and 
figures before expounding a hypothesis 
or formulating a design. 

Chemists are warned to avoid the temp- 
tation of trying all the bottles on the shelf 
one by one until the desired reaction takes 
place, and engineers are provided with 
formule to enable them to calculate with 
fine precision the strength of a bracket. It 
is not until they come face to face with 
the facts of life (such as shock loads, cor- 
rosion fatigue and queer environments) 
that the shortcomings of the scientific 
method become obvious when applied to 
engineering design. We sometimes wonder 
whether, even in scientific research, the 
method is used as widely as one might 
think, because the most eminent scientists 
appear to adopt a beautifully balanced 
blend of calculation, knowledge and in- 
tuition, the latter disguising, we suspect, a 
large measure of experience gained from 
the errors of trials. 

Engineers are usually very anxious to 
publish the steps of a calculated method 
of approach, but will rarely admit that 
they had to build eight prototypes before 
final success was achieved. There seems to 
be a strong undercurrent of shame about 
having to admit that one does not know 
all the variables, and must resort to prac- 
tical experiments in order to achieve suc- 
cess. It is time that this phoney shell was 
removed, and at last a large company has 
openly admitted that the most practical 
and economic way of designing large 
power transformers is by trial and error, 
using computers. 


At a recent visit to the new transformer 
works of the English Electric Co., at Staf- 
ford, this design method was explained. 
The programme first assumes a typical 
value for several basic design constants, 
such as copper space factor, and ratio of 
total load loss to ’R loss. These constants 
are used in fundamental equations which 
relate design characteristics to core flux 
density and overall winding dimensions. 
When solved, these equations provide a 
trial value for flux density and overall 
core and winding dimensions, and using 
these a detailed design is completed and 
all performance details calculated. The 
first design will probably not meet the 
required performance but, using simple 
formule, it will enable the basic constants 
to be modified and the process related to 
produce a second design. This is repeated 
as many times as is necessary until a 
satisfactory design is obtained. The pro- 
gramme is simple to use and requires no 
knowledge of computers on the part of the 
designer. The machine calculation takes 
about one minute before the completed 
design is punched out on cards, which are 
then transferred to a tabulating machine 
to enable the design to be translated into 
a form acceptable to the designer. Ten 
designs may be completely processed 
within half an hour, and the effect of new 
materials such as improved grades of steel 
or insulating materials may be readily 
assessed over a wide range of designs. 

The computer has no design intuition, 
and can only carry out operations as in- 
structed. Therefore, the designer need not 
feel that he is being made redundant, or 
that his importance is being undermined. 
On the contrary, the computer, if used in- 
telligently, should augment the designer’s 
brain, enabling him to achieve better de- 
signs and freeing him for creative effort. 
Furthermore, it enables him to employ 
trial and error methods as a sensible and 
honourable procedure. 
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CORROSION 


OF METALS 


It has been estimated that the annual cost of corrosion in the U.K. is 
£600 million, £40 million of which goes to painting iron and steelwork.? 
Such losses obviously justify a major research effort on this problem 


by H. D. MALLON, B.Sc., A.R.T.C., A.I.M.* 


HE corrosion of metals stems fundamentally from the 

fact that engineering metals are used in a chemically 
metastable form. The stable conditions of these metals are 
the oxides, chlorides, sulphates and other salts. Given the 
necessary conditions and activation energy, the common 
metals revert to their more stable compounds. Two ap- 
proaches to the problem can be made. First, knowing the 
extent and type of corrosion to be expected, components can 
be made thicker to allow for a reasonable life. Secondly, the 
corrosion reaction can be slowed down or stopped. In the 
second case, in addition to information about the amount 
and type of corrosion, the actual mechanism must be under- 
stood. The second approach is obviously the most satisfying, 
though not necessarily the most economic. 

A scientific attack on the problem requires quantitative 
measurements of the corrosion reactions. This is not quite 
so simple as might appear at first sight. Measurement of loss 
in weight of samples is probably the most common measure- 
ment made, but if localised corrosion, such as pitting, occurs 
the figures will underestimate the danger of perforation of 
containers. Frequently it is necessary to use two or more 
different methods of measurement if a reliable opinion of 
corrosion resistance is to be formed. Another difficulty is 
the correlation of corrosion measurements with practical 
experience. Table 1 is a tentative effort in this direction but 
should be used cautiously, since a corrosion rate which is 
low for one purpose, such as a pump casing, may be con- 
sidered high for another application, for example in bear- 
ings. 


Table |. Comparative corrosion rates—approximate values 


Very Moder- Very 
Low Low ate High High 
In./year 0-000! 0-00! 0-0! 0-1 1-0 
mgm./sq. dm./day ... 0-5 5 50 500 5,000 
milliamp./sq.cm.  ... 0-0002 0-002 0-02 0-2 2-0 


Corrosion Mechanisms 

It is convenient to consider corrosion mechanisms as fal- 
ling under a number of different headings, although in fact 
there are no hard and fast boundaries. Three divisions are 


* Metallurgy Branch, Royal Military College of Science, Shrivenham. 
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considered here, namely, high-temperature corrosion, atmo- 
spheric corrosion and immersion corrosion. Situations 
where overlapping occurs are frequent, the most obvious 
perhaps, being the exhaust system of a motor car. 

HIGH-TEMPERATURE CORROSION—The use of metals at 
high temperatures has been limited mainly by the increase in 
oxidation and the fall in strength as the temperature rises. 
Plain carbon and low alloy steels are limited to temperatures 
of about 450 deg. C. by the scaling properties of the 
material, but modern alloys such as the Nimonics and Has- 
telloys have excellent oxidation resistance. With the latter it is 
generally their creep resistance which limits the working 
temperature. 

The adherence and protective capacity of an oxide or 


LOSS IN WEIGHT (GM./SG.M/HR.) 


7.Cr 


Fig. 1. Oxidation of Al-Fe alloys at 1,100 deg. C. (2,010 
deg. F.) in air, as a function of chromium content. (Multiply 
by 240 to obtain mdd.) (W. E. Ruder, p. 668 in the 
Corvenion Handbook —John Wiley; Chapman & Hall, 1948.) 
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Fig. 2. Typical micrographs of oxide films formed by 


heating in air; (above) on austenitic stainless steel ( pro- 
tective), and ( below) on mild steel (non-protective). 


other surface film is difficult to assess from theoretical con- 
siderations, so that tests are essential. Nevertheless, much 
practical information of a general nature is available which 
assists in evaluation. Figs. 1 and 3 are typical examples 
Many factors contribute to the behaviour of oxide films. The 
mechanism of growth obviously plays an important part. 
There are three main types of oxide: those with a stoichio- 
metric composition, such as aluminium oxide; secondly, 
oxides which are deficient in metal ions, where oxidation 
occurs mainly by diffusion of oxygen through the film to 
oxidise the metal surface; and thirdly, oxides deficient in 
oxygen ions where the metal diffuses through the oxide 
layer and oxidises at the free surface of the film. CuzO, CuO, 
ZrO, and TiO: appear to be oxides of the second type, while 
FeO and Fe;O, appear to be of the third type. In the oxida- 
tion of Ni to NiO both mechanisms operate.’ These diffu- 
sion mechanisms often lead to holes in the oxide film and 
at the metal/oxide interface. They obviously play a major 
part in determining adhesion. Fig. 2 shows typical micro- 
graphs of oxide films formed by heating in air. Changes in 
crystal structure of the oxide or of the underlying metal 
induce volume changes which can destroy adherence. The 
solubility of the oxide in the metal might be expected to 
assist keying of the oxide, but some of the highly protective 
oxides, such as Cr2Os, are virtually insoluble in their base 
metal, The relative coefficients of thermal expansion are 
obviously a factor in adhesion, and the wide difference 
between copper and its oxide probably accounts for the 
ease with which Cu,O flakes off copper when quenched 
in water from the annealing temperature. The Pilling and 
Bedworth‘ ratio of volume of oxide to volume of metal 
from which it forms is not an infallible criterion for adhe- 
sion or protection.’ Further factors complicate the problem 
still more. Thus, the oxides of some metals such as Mo and 
V are volatile and offer no protection. Other oxides, such 
as FeO and sulphides such as NiS, form eutectics with the 
base metal where the eutectic melts at temperatures much 
lower than the metal, and can give rise to embrittlement of 
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the metal by grain boundary penetration if the metal is 
stressed. Eutectics can also form between impurities in 
the gaseous atmosphere, such as sulphides or V2O;, and the 
protective oxides, thus destroying the protection. 

ATMOSPHERIC CORROSION—A useful and detailed classi- 
fication of terrestrial atmospheres is given by Greathouse 
and Wessel.* Relative humidity seems to be one of the main 
controlling factors in this type of corrosion, but little factual 
information has been published. Iron and steels show little 
corrosion below 50 per cent relative humidity, slight corro- 
sion up to 80 per cent R.H., and increasingly severe corro- 
sion above this value. Fig. 4 illustrates this point. Mag- 
nesium, on the other hand, shows corrosion at humidities 
above 30 per cent and rapid tarnishing at 60 per cent R.H. 
Atmospheric pollution largely determines the rate of corro- 
sion provided the R.H. is sufficiently high. Inert impurities 
such as silica dust can increase corrosion rates probably due 
to oxygen concentration cell effects. Soot deposits, although 
chemically inert, can form electrolytic cells, owing to the 
electrical conductivity and cathodic potential of carbon. 
Weak acids, such as sulphurous acid and carbon dioxide, 
increase rates of attack on steels and magnesium alloys, 
while copper alloys are sensitive to ammonia, small concen- 
trations of which can cause stress corrosion cracking of 
cold-worked brass. Tolerance of atmospheric impurities 
depends to a large extent on good housekeeping. Frequent 
cleaning and polishing allows many alloys to be used in 
conditions likely to cause severe corrosion. 

Positional effects are noticeable. Protected surfaces where 
moisture can collect, where evaporation is slow, and where 
the corrosion products are not washed away by rain, 
generally show more corrosion than exposed surfaces. High 
temperatures promote corrosion, provided the humidity is 
sufficiently high, while at temperatures below 0 deg. C. 
corrosion is negligible except in heated buildings and similar 
places where condensation takes place. 

Records of extensive field tests for a very wide range of 
materials in different climatic conditions have been pub- 
lished both in the U.K. (Reports 1 to 6, Corrosion Com- 
mittee, Iron and Steel Institute; and Reports of the British 
Non-Ferrous Metals Research Association, published by 
the Faraday Society), and in the U.S.A. by the American 
Society for Testing Materials (Proc. Am. Soc. Testing Mat.). 

IMMERSION CORROSION—Electrochemistry’ can provide 
explanations of the corrosion mechanisms of metals im- 
mersed in conducting solutions. Electrodes immersed in 
aqueous solutions develop a potential relative to the solu- 
tion. The potentials developed by the chemical elements 
under standardised conditions of temperature, concentra- 
tion and pressure enable the elements to be arranged in 
order of their Normal Electrode Potential. The Normal 
Electrode Potential of hydrogen is fixed arbitrarily as 0-000 
volts. Galvanic series, such as that shown in Table 2, con- 
sist of common metals and alloys arranged in order of 
corrosivity as indicated by their anodic behaviour towards 
metals lower in the list. The anodic or corrosive metals 
appear at the top of the series, the cathodic or noble metals 
at the bottom, but the series is imprecise in its arrangement, 
although it reflects general experience. Interchange of a few 
places in the series is quite common with varying conditions 
of corrosion. 

The behaviour of iron can be used to indicate briefly 
the general principles involved. Two main reactions take 
place when iron is immersed in aqueous solutions; namely, 
the hydrogen evolution reaction 


2H+ 
ions 


+ = 
electrons gas 


and the oxygen absorption reaction 


4(OH)- 
soluble gas_ water electrons 


ions 
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Fig. 3. Relationship between the Ni-Cr. content cf ferrous castings and 
air corrosion. {(Gourtesy of the Alloy C institute.) (M.A. 
Hurter, p. 692 in the. Corrosion Handbook.) 


umidity. (“The Corrosion of Metals in Aire by W: =o 


Yernen, im ry and dadustry. 62, p, 314, 


Fig. 5. Variation of the hydrogen electrode potential with 
pH (log. the reciprocalcf the tydragen jon conc:): 


Fig. 6. (Corrosion Resistance of Metals ond Alloys, p. 229, by 
McKay and Worthington-—Reinhold, ‘ 


Fig. 7, Solubility Fel NaOH Corrosion Causes 
and Prevention, Fig. 40; by Speller—-McGraw-Hill, 1935.): 


Fig, 8, Effect ‘of polarisation resistance R of the 
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Considering the hydrogen evolution reaction, iron can 
precipitate hydrogen from solution if the electrode poten- 
tial of the iron is more negative than the hydrogen poten- 
tial. The precipitation of copper from solution by immer- 
sion of an iron rod is a well-known example of this type of 
reaction. Fig. 5 shows the variation of the hydrogen elec- 
trode potential with pH (logarithm of the reciprocal of the 
hydrogen ion concentration), The electrode potential of 
iron is also shown as independent of pH, but varying slightly 
with iron concentration in the solution. The iron will dis- 
place hydrogen from the solution if the pH is less than 9-10. 
For the evolution of hydrogen bubbles, however, additional 
energy must be supplied in the form of a hydrogen over- 
voltage. This overvoltage is dependent on the metal in- 
volved, the temperature, and other factors. A figure of 0-25 
volts has been used for the conditions postulated, namely, 
a dilute solution of iron, temperature about 20 deg. C., and 
a current density approximating to the “bubble potential”. 

Before hydrogen gas is seen, therefore, the electrode 
potential betweeen the hydrogen and the iron must exceed 
the hydrogen overvoltage. This overvoltage appears in 
Fig. 5 as a line parallel to and above the hydrogen potential 
curve. The corrosion process with iron can now be seen to be 
hydrogen evolution and rapid corrosion at pH less than 4-5, 
a stable hydrogen film between pH 4:5 and 9-5 approxi- 
mately, and at higher pH values no hydrogen corrosion. 

Superimposed on the diagram in Fig. 5 is a curve showing 
the rate of corrosion of iron immersed in waters of various 
pH: Corrosion is rapid with pH less than 4, steady over the 
range pH 4-10, and decreases steadily from pH 10 upwards. 
Fig. 6 shows the effect of oxygen concentration on the corro- 
sion of iron. The rate of corrosion around the neutral point, 
pH 7, is seen to be a function of the oxygen concentration 
in the water. In this region of pH, in which most natural 
waters lie, the mechanism of corrosion is largely the de- 
polarising effect of the oxygen removing the stable hydrogen 
film from the iron surface. At high pH values the corrosion 
is essentially by oxygen absorption and is controlled by the 
solubility of the iron hydroxide formed. Fig. 7 makes this 
point, 

Similar arguments can be applied to other metals to 
determine the broad picture. Metals which have electrode 
potentials more positive than hydrogen over the whole range 
of pH can be expected to corrode by oxygen absorp- 
tion rather than by hydrogen evolution; e.g., copper and 
its alloys. The metals with electrode potentials more nega- 
tive than hydrogen at all pH values can be expected to 
corrode extensively by hydrogen evolution, e.g., magnesium 
and its alloys, although oxygen absorption is not excluded. 
High hydrogen overvoltages limit hydrogen evolution where 
corrosion would otherwise be severe; e.g., zinc and its alloys. 
Other factors such as protective oxide coatings may, how- 
ever, supervene and make corrosion resistance much higher, 
as in the case of aluminium and its alloys. 


Immersion Corrosion 


Dissimilar metals in electrical contact develop a corro- 
sion current between them when the circuit is closed by a 
conducting liquid. The negative metal becomes the anode 
and conducts current by dissolution in the liquid. The rate 
of corrosion of the anode is directly proportional to the 
current density on the anode, provided there are no local 
cells on its surface. 

On initial immersion the voltage and the current flowing 
in the cell decrease rapidly and then more slowly, finally 
settling down at values generally much lower than the 
initial figures. This change is due to reactions occurring at 
either the anode or at the cathode or at both simultaneously. 
Considering cathode reactions first, the current flowing is 
the result of transport of positively and negatively charged 
ions through the solution. The positively charged ions 
Migrate to the cathode, where they are discharged by 
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electrons, resulting in deposition of the element, metal or 
hydrogen, on the cathode. The rate of discharge at the 
cathode surface is much faster than the rate of transport 
through the solution, so that the concentration of positive 
ions round the cathode is decreased. This local concentration 
effect alters the electrode potential of the cathode, making it 
more anodic. This concentration polarisation effect is 
reinforced by the potential shift at the cathode due to 
plating out of metal atoms or hydrogen, the latter effect 
being called hydrogen polarisation. 

Corresponding concentration polarisation occurs at the 
anode, positive ions becoming concentrated round the anode 
surface and making the anode more cathodic. Negatively 
charged ions discharge on the anode, producing the salts of 
the anode metal. If these salts are insoluble and adherent, 
further shift of the anode potential will take place, since 
most of these compounds have high cathodic potentials. 
Increased electrical resistance in the circuit arising from 
film formation decreases the current flowing and reduces 
corrosion of the anode. Fig. 8 illustrates the effect of 
polarisation diagrammatically, the resistance R of the cell 
circuit determining the final corrosion current. 

Inhibitors added to the corroding solutions operate by 
increasing the polarising effects, as shown in Fig. 9 and 
discussed later. 

Corrosion can arise where a single metal is in contact 
simultaneously with two solutions having different concen- 
trations of metal ions, oxygen or other constituents. These 
concentration cells produce localised corrosion. In the case 
of the oxygen concentration cell, for instance, the area in 
contact with the lower oxygen concentration becomes the 
anode and severe pitting can result. This effect is responsible 
for waterline corrosion, corrosion pits under droplets on 
metal surfaces, crevice corrosion and corrosion in circulat- 
ing systems where zones of stagnant water become depleted 
in oxygen content. Cold pressing and forming operations 
produce non-uniform deformation in metals, the severely 
deformed areas frequently being anodic to the undeformed 
regions. Corrosion cells are set up where an oxide layer is 
cathodic to the underlying metal. Such is the case with mill 
scale on steels. Porous electrodeposited coatings which are 
cathodic to the base metal similarly will cause trouble. 

IMMERSION CORROSION—BIOLOGICAL Factors—Corro- 
sion can occur either as a result of the metabolic processes 
in organisms entering into the corrosion reactions, or by the 
growth of organisms providing conditions suitable for 
oxygen concentration cells to develop. As seen above, the 
corrosion rate of ferrous metals is governed mainly by the 
stability of the polarising hydrogen film. Under anaerobic 
conditions, such as in a clay soil, sulphate-reducing bacteria 
(vibrio desulphuricans) can utilise this hydrogen to reduce 
sulphates in the soil or water to form sulphides. As a result, 
cast-iron pipes 4 in. thick can be reduced to graphite pipes, 
the iron having been dissolved out, in a comparatively few 
months. 

The iron bacteria,’ such as gallionella ferruginea, present 
in many natural waters, produce nodules within pipes which 
result in oxygen concentration cells when the water in the 
pipe is aerated. Serious pitting can thus occur within the 
space of a year or two. 

At temperatures above 30 deg. C, and high relative 
humidities above 90 per cent, fungi such as moulds can grow 
readily. Growth on a clean metal is unlikely, but even a 
fingerprint enables growth to start. Growths of this nature 
produce conducting paths and permit electrolytic corrosion 
where otherwise it might not be expected. Oxygen concen- 
tration cells are formed and pitting can be severe, especially 
with the more corrosive metals like magnesium. 


Prediction of Corrosion 
While it is fairly easy to be wise after the event, the pre- 
diction of the degree and mechanism of corrosion where 
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Fig. 9. Showing how inhibitors added to the corroding 
solutions operate by increasing the polarising effects. 
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natural water compositions, as a function of total 
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700 
> 600 
2 
a 
g 
=z 
2 300 
200 
« = 
100 | 
° 
2 
° — 
HYDROGEN OXYGEN 
SATURATED SATURATED 


Fig. 11. Influence of oxygen on corrosion rate in 3 per 
cent sulphuric acid. ‘A orrosion Resistance of Metals and 


loys, Fig. 3.) 
746 


prior experience is lacking is a very difficult proposition. 
Nevertheless, much can be done given a background of 
experience and the opportunity to conduct preliminary tests. 

Pumping, transport and storage of natural and treated 
water is a very common problem. Its brief examination can 
indicate the principles involved in tackling it. Since the 
cheapest materials of construction are generally cast iron 
and steel, their resistance to simple immersion corrosion 
by the water is first examined. To do so, a minimum amount 
of essential information must be available. Corrosion by 
hydrogen evolution and by oxygen absorption can be 
gauged, with experience, by measurements of pH, aggres- 
sive carbon dioxide, degree of aeration and the presence of 
corroding bacteria. pH is a simple measurement, but, like 
the estimation of carbon dioxide and oxygen, should be 
carried out on site if possible. An indication of agressive 
carbon dioxide can be inferred from the balance of car- 
bonate, bicarbonate and carbon dioxide in the water, while 
in general the Langelier Index” can be measured by a simple 
test and is useful with some reservations." Various methods 
are available for measuring dissolved oxygen, while fairly 
simple culture tests can be used to indicate the presence of 
dangerous bacteria.” 

The possibility of electrolytic corrosion must be con- 
sidered, and this can generally be inferred if the total solids 
(i.e., conductivity) in the water are high. Dr. A. L. Jones 
(R.M.C.S.) has calculated the approximate specific electrical 
conductivities of typical natural water compositions as a 
function of total solids content for pH 7. Fig. 10 shows a 
practically linear relationship. While it is unwise to be 
precise, a total solids content of more than 100 parts per 
100,000 indicates probable electrolytic corrosion with steel 
and bronze in contact. Little corrosion with this couple will 
occur if the total solids are below 50 parts per 100,000. 

The corrosion of containers during storage of petrols and 
oils is due mainly to the presence of water in excess of its 
solubility. A concentration cell effect is probably respon- 
sible, the oil and particularly petrol dissolving appreciable 
amounts of oxygen while the water globules at the bottom 
of the container become depleted in oxygen. When used as a 
lubricant, the oil may break down, due to the resulting tem- 
perature rise, causing release of organic and inorganic acids. 
Steels, copper alloys and bearing metals can show appre- 
ciable corrosion, particularly if water is present in the oil. 
Measurement of water content and acidity gives some indi- 
cation of probable trouble in storage, but rig tests, although 
expensive, are probably necessary to assess corrosion in use. 

Corrosion by solutions of chemicals involves so many 
factors that spool tests are essential. Most manufacturers of 
corrosion-resistant alloys publish tables giving the resistance 
of their products to a wide range of chemicals. Although 
usually in very gereral terms, this information can be used 
to design a series of corrosion tests. Corrosion textbooks 
such as those by Speller, Uhlig, and also McKay and 
Worthington provide a wide range of information on 
various chemicals. 


Protection Against Corrosion 


CHOICE OF MATERIALS—In the choice of materials, ex- 
perience is of paramount importance. Nevertheless, the 
general principles already outlined can be of considerable 
assistance, but each problem must be treated in its own 
context. Cast iron and steel can be used where the hydrogen 
polarising film will be stable. Thus the pH should be less 
than 5, and the oxygen concentration less than about 0:2 
ml./litre; aggressive carbon dioxide and sulphate-reducing 
bacteria should be absent. High concentrations of oxygen of 
the order of 25 ml./litre can passivate iron, although the 
situation is dangerous in view of the possibility of concen- 
tration cells. 

Where serious corrosion of iron and steel is probable, 
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stainless steels and alloy cast irons or non-ferrous metals 
can be used. Where this is impracticable, special precautions 
such as cathodic protection should be employed. Stainless 
steels and alloy cast irons show good resistance where 
oxidising conditions exist, but copper and nickel alloys 
should be used where chemically reducing conditions per- 
sist. Fig. 11 illustrates this point. 

If electrolytic corrosion is probable, all-iron-and-steel 
construction can be used where hydrogen evolution and 
oxygen absorption types of corrosion will not be serious. 
Otherwise it will be necessary to use stainless steel and alloy 
cast iron, or all-bronze construction, Frequently it is neces- 
sary to use dissimilar metals although electrolytic corrosion 
is expected. A rough indication of the compatibility of com- 
mon alloys is given in Table 2 for a galvanic series derived 
from the much fuller data given by LaQue.” Usually adjust- 
ments can be made in the types of metal in immediate con- 
tact, and where this is not possible, the junction between 
incompatible metals can be designed to allow non-conduct- 
ing washers or gaskets to electrically insulate the two metals, 
Failing this precaution, the application of a water resistant 
paint such as rubber or bitumen across the joint and several 
inches on either side will be a palliative. 

Coatincs—Adherence is greatest with epitaxial coatings 
where the crystal structure of the metal and the coating is 
continuous. Such coatings can be obtained only as the 
result of a chemical reaction at the surface of the metal. 
Not all surface coatings formed in this way, are epitaxial, 
however, and many have little protective capacity. 
Naturally-formed films such as those on stainless steel and 
aluminium are self-healing, provided oxygen is available. 
The artificial thickening of the oxide on aluminium by 
anodising gives greatly increased protection. Such coatings, 
however, confer cathodic properties on the metal, but their 
high electrical resistance cuts down the corrosion current 
when in contact with anodic metals. 

Selective oxidation, by controlling the oxidation process 
to preferentially oxidise one of the constituents in an alloy, 
can give very good protection; e.g., aluminium in copper or 
silver can prevent tarnish. 

The marked improvement in recent years in the protection 
given by paint films has been brought about by three 
factors: proper preparation by acid pickling, anodic 
pickling or sand blasting removes oxide and roughens the 
surface, giving improved adherence; coatings of phosphate, 
particularly manganese and iron phosphates on steel, pro- 
duce insoluble films which aid adherence and resist moisture 
penetration through the paint film; thirdly, considerable 
improvement in the mechanical properties of paint films 
has increased resistance to mechanical damage. 

Electrodeposited coatings can give good protection but, 
when thin, they are porous and corrosion spots soon appear, 
particularly if the coating is cathodic to the base metal. 
Anodic coatings give better protection, but do not give the 
attractive surface finishes. Hot dipped coatings such as 
galvanising, being thicker, give superior protection but 
inferior surface finish to electroplated films. 

Cladding of various kinds is available, such as pure alu- 
minium on strong aluminium alloys. Sheet steels clad 
with nickel, Monel metal, stainless steel and other materials 
are also produced. Provided the designer ensures protection 
of the exposed edges, these materials can be used for a wide 
range of applications. A recent development is the p.v.c. 
cladding of steel sheet. This plastics-coated sheet can be 
cold formed in the same fashion as other clad materials, 
and can also be embossed with patterns. 

_ CaTHopDIc PRoTECTION—This consists essentially in mak- 
ing the corroding metal the cathode in an electrolytic cell, 
the anode being expendable and easily replaced. The anode 
can be scrap steel, cast iron or graphite, and the current can 
be provided by batteries, a generator, or rectified a.c. from 
a power line. Alternatively, enough current can often be 


December 1960 


Table 2. Compatibility of dissimilar metals in contact with sea water. 
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provided by zinc, magnesium or aluminium anodes con- 
nected to the corroding structure. The correct design of a 
cathodic protection system requires preliminary tests, 
which must be carefully interpreted. Alkali corrosion of the 
cathode, shielding effects, and induced corrosion at insulated 
joints are only some of the difficulties which can arise. 

INHIBITORS—Inhibitors function by modifying the cathode 
or anode reactions. Anodic inhibitors are generally soluble 
salts which form insoluble compounds with the anode 
metal. Common anodic inhibitors are soluble chromates, 
phosphates, nitrites, hydroxides and carbonates. While 
anodic inhibitors can be very effective, sufficient inhibitor 
must be present, otherwise the anode surface is not com- 
pletely covered, the current is concentrated at the bare 
areas, and severe pitting results. Corrosion with inhibitors 
present can occur where crevices and stagnant zones prevent 
a continuous supply of fresh inhibitor. 

Cathodic inhibitors, while safer, are generally not so 
effective as anodic inhibitors. Some cathodic inhibitors 
raise the hydrogen overvoltage on the cathode, thus slowing 
down hydrogen evolution. Other cathodic inhibitors produce 
insoluble salts on the cathode by reacting with the alkali 
produced from oxygen absorption, 

Adsorption inhibitors are mainly organic complexes and 
colloids. They probably function by mechanical interference 
with the surface reactions on the electrodes. Vapour phase 
inhibitors, frequently used as impregnations on wrapping 
papers for packaging, are possibly adsorption inhibitors. 
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DESIGN AND APPLICATION OF 
EXTERNALLY-PRESSURISED AIR BEARINGS 


The National Engineering Laboratory has recently been carrying out experimental 
work on the design and application of externally-pressurised air-lubricated 
bearings—this article describes some of the progress which has been made 


by H.L. WUNSCH, M.Eng., A.M.1I.Mech.E.* 


HE first section of the following article deals with the 
f pooh: principles of air bearings, and mentions the 
properties which make them particularly useful in certain 
applications, together with their limitations. The next section 
gives a brief description of some experimental work done to 
provide design data for a particular form of flat pad bearing. 
From the results obtained in this investigation, empirical 
formule have been developed and these can be used to 
relate the various design parameters of such a bearing. In the 
final section of this article, some typical applications of air 
bearings are described in order to illustrate the ways in 
which the useful properties of this type of bearing can be 
exploited. 


General Principles and Properties 

Air-lubricated bearings can conveniently be divided into 
two types, commonly known as self-acting and externally- 
pressurised bearings. 

The self-acting air bearing is one in which no compressed 
air supply is required, but which builds up an air pressure 
in the clearance between the moving and stationary parts 
of the bearing due to the relative motion between the two 
parts. It can assume the form of a journal bearing, where 
the shaft takes up an eccentric position when in rotation 
and hence forms a “wedge” of pressurised air which is 
drawn in from the atmosphere and which supports the 
weight of the shaft and any external load. In the case of a 
self-acting thrust bearing, it is usual to make the thrust faces 
in the form of tilted pads to enable the pressure to build up, 
and in this way the bearing resembles the conventional form 
of Michel oil thrust bearing. 

The advantages of self-acting air bearings are simplicity 
of construction and the absence of an external air supply. 
On the other hand, since their operation depends on a speed 
effect, it is necessary to ensure that the shaft and bearings 
are not damaged during the starting-up period, and this 
can be achieved to some extent by suitable matching of 
the materials of the shaft and bearing. This type of bearing 
is, of course, not suitable for stationary or slow-moving 
bearings, such as gimbals, etc. 


* The author is attached to the ogg 3 omer ed and Noise Control 
Division of the National Engineering Laborat 
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Information on the theory and design of self-acting air 
bearings is given by, among others, Ford, Harris and Pan- 
tall’ and Cole and Kerr.? Since the majority of applica- 
tions described in the latter part of this article are con- 
cerned with slow-moving or stationary bearings, no further 
mention is made of self-acting air bearings. 

The second type of air bearing is known as the externally- 
pressurised bearing. In this case, air under pressure is ad- 
mitted into the bearing clearance through a number of small 
orifices, and is then allowed to escape through the bearing 
clearance to atmosphere. Fig. 1 shows a cross-section 
through a typical pad bearing. The two orifices shown are 
connected by internal manifolds to a supply of compressed 
air. Under these circumstances the pressure in the clearance 
at the orifice is a function of the clearance dimension. As 


2 


Fig. 1. (Above) section view, and (below) | 
plan view of a floating bearing pad. 


Engineering Materials and Design 


FLOATING BEARING PAD INTERNA FOLDS 
BEARING SURFACE: 
NIRS 
FIXED BASE 
URFACI 
| 


this is decreased, the pressure increases, until with zero 
clearance the pressure at the orifice is equal to the supply 
pressure. It can therefore be seen that as load is applied to 
the floating bearing member, the clearance will adjust itself, 
until the air pressure is just sufficient to balance the load; 
the ultimate load on the bearing is reached when the pres- 
sure at the orifice exit rises to the supply pressure value; i.e. 
when the bearing clearance is zero. This applies both to a 
thrust or pad bearing, where there is only a single air film, 
and also to a journal bearing, where the load is balanced by 
the difference of the air pressures on the two sides of the 
shaft. 

The advantages of this type of bearing include negligible 
friction both at rest and while running at speed, and the 
ability to increase the load-bearing capacity of a given 
bearing by increasing the supply pressure. There is another 
major advantage which obtains mainly when the bearing is 
used as part of a precision measuring instrument. The truth 
of running of an air journal bearing at slow speed and con- 
stant radial load is much greater than would be expected 
from the dimensional accuracies of the component parts. 
As will be seen, this means that it is possible to produce, by 
normal turning and grinding methods, a bearing running to 
an accuracy of 5 micro-inches. 

The main disadvantage of the externally-pressurised air 
bearing lies in the fact that a constant supply of reasonably 
clean compressed air is required. In a fractional horsepower 
motor running on air bearings, which is described in a later 
section of this article, the horsepower required to supply the 
compressed air exceeds that of the motor itself by a factor 
of about 3 to 1. In deciding on the choice of air bearings for 
any particular application, it is therefore always necessary 
to ensure that the favourable factors in the form of lack of 
friction, lack of wear, etc., are of sufficient importance to 
justify the expenditure on air supply. 

Information both on the theory and design of externally- 
pressurised air bearings is given by several authors, includ- 
ing Mueller,’ Shires,‘ etc. Work is also being carried out at 
the National Engineering Laboratory to determine the de- 
sign characteristics of a particular form of air bearing and 
this, together with the results obtained, is briefly described 
in the following section. 


Design Data for Flat Air Bearings Operating 
under Steady-load Conditions’ 

Although pressurised air bearings have been used pre- 
viously in many applications, these have been designed 
mainly by trial and error methods, and have not necessarily 
been operating under the best conditions of stiffness, load 
capacity, air flow, etc. It was decided, therefore, as a first 
Step, to carry out some experimental work to determine the 
optimum design of one form of bearing, i.e. a flat-pad 
bearing, as might be used in slideways, etc. 

The form of bearing chosen (similar to that shown in 
Fig. 1) had six orifices arranged in two sets of three in such 
a way that each orifice was at the centre of a square bearing 
area. Two bearing sizes were used, the first consisting of two 
pads 44 X 14 in. (i.e. a total of 134 sq. in. area), and the 
second of two pads 3 X 1 in. (i.e. 6 sq. in. area). The air 
admission orifices were drilled in detachable plugs, so that it 
was possible to vary the orifice diameters. This arrangement 
also made it possible to set the orifice flush with the bearing 
surface or back from it by any desired amount. 

Air was admitted to all six orifices by internal manifolds, 
so that only one external air connection to the bearing was 
required. The bearing surfaces were ground and lapped, and 
the bearing floated on a baseplate finished in a similar way. 
External loads were applied to the bearing by means of a 
wire attached to it and passing through the baseplate with 
a weight carrier at its lower end. 

The variations in air film thickness, i.e. in lift of the 
bearing, were measured to an accuracy of better than 0-0001 
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i Fig. 2. Comparison. of results obtained from design formule 
and from practical tests; 
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3. Typical load-lift curves for a flat pad aie bearing 


in. by means of four air gauges situated at the corners of the 
bearing. The airflow to the bearing was measured by means 
of a rotameter in the air supply line. 

The following design parameters were used in the course 
of the tests : 

1. Air supply pressure 40 p.s.i. gauge (some subsidiary 

tests were also done at 20, 60 and 80 p.s.i.). 

2. Bearing area 134 and 6 sq. in. 

3. Orifice diameters 0-010, 0-015, 0-020, 0-025 and 0-030 

in. 

4. Orifice pocket diameter } in. 

5. Orifice pocket depths 0, 0-003, 0-005 and 0-009 in. 

Fig. 3 indicates the general relationships between lift 
and load which were obtained in the course of these tests. 
From a considerable number of these the following qualita- 
tive conclusions regarding the properties of this type of air 
bearing were drawn: 

LOAD-BEARING CAPACITY—This is not influenced by the 
orifice diameter in this type of bearing. It does, however, 
depend on the orifice pocket depth in so far as it increases 
with increase of pocket depth up to a certain value, beyond 
which increase of pocket depth exerts no influence. The 
load-bearing capacity is directly proportional to both bear- 
ing area and supply pressure and can be expressed by the 
formula : 


Wass = K.P A 
where Wmax = ultimate load-bearing capacity; 
P = air supply pressure (gauge); 
A = bearing area; 
K = constant factor, depending mainly on the 


orifice pocket dimensions. 
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For bearings of the type used in these tests, the factor K 
was about 0:22 for no orifice pocket, and 0°37 for a pocket 
of 0-009 in. depth. This latter value seems to be about the 
maximum for the pocket area used. Larger pockets were 
tried in these tests, but no conclusive results were obtained 
due to the occasional occurrence of self-induced vibration. 
This matter is still under investigation. 

BEARING STIFFNESS—This is defined as the change in 
load required to produce unit change in lift. As will be seen 
from the curves in Fig. 3, this quantity varies with the load 
on the bearing. It decreases with increasing orifice diameter 
but is not greatly influenced by pocket depth. For any par- 
ticular bearing, the stiffest part of the load-deflection curve 
is between 0-5 and about 0-9 ultimate load, and it is desir- 
able, where possible, to design for this condition. The effect 
of bearing area on stiffness is rather more complex, and can 
be evaluated from the formule given below. 

In order to be able to appreciate the relationships between 
the various design parameters used, the experimental results 
have been evaluated mathematically and the following 
formule obtained. These all apply to a supply pressure of 
40 p.s.i. gauge. 

For an orifice pocket of 0-009 in. depth: 


h3 = (5-9A/W—0-38) 


where h = lift (or escapement gap) (in.); 
a = area of each orifice (sq. in.); 
A = bearing area (sq. in.); 
= load (Ib.). 


For an orifice pocket of 0-003 in. depth, the correspond- 
ing expression is: 


a 
h ios (3-5A/W—0-26). 
For no orifice pocket : 
h3 2 4A/W—0-16). 
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Corresponding values of bearing stiffness (S lb./in.) for 
0-009, 0:003 in. and no orifice pocket depths are: 
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_ 24W 
= (S-9A/W—0-38)2/3 
4ow? 

S = (35A/W—0.26)2'3 
100W 

(1-4A/W—0-162/3, 


From these expressions it is possible to evaluate all the 
relevant design factors for this type of bearing. Although 
strictly speaking these results only apply to the form of 
bearing tested, they have been applied with negligible error 
to longer bearings (up to 30 in.) of 14-in. width, provided 
that the orifices are so arranged that their separation is equal 
to the bearing width. In other words, each orifice is situated 
in the centre of a square bearing area. 

As an example of the use of these formule, Fig. 2 shows 
the relationship between the lift, h, and the load, W, derived 
from the formule for a bearing having an area of 6 sq. in., 
six orifices of 0-020 in. diameter and pockets of } in. dia- 
meter and 0-009 in. deep, with an air supply pressure of 40 
p.s.i. For a bearing designed in this way, the relevant 
formula connecting h and W becomes: 


110 
3 
h Ww 1-20 


where h in the formula is the lift in 0-001-in. units; 

W is the load in Ib. 
The individual points plotted on top of the curve in Fig. 2 
are derived from actual tests and demonstrate the agreement 
between the empirical formule and practice. 


Application of Externally-pressurised Air 
Bearings 

In view of their various favourable properties (lack of 
friction, lack of wear, etc.), air bearings have been used in 
a variety of ways at the National Engineering Laboratory. 
These include both high-speed and low-speed application 
and both journal and thrust or slider bearings. Some of 
these applications are described in this section. 
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HIGH-SPEED TESTING MACHINES FOR PRECISION BALL 
BEARINGS—Two machines have been developed at the 
Laboratory to investigate the performance of small bore 
(5-15 mm.) precision ball bearings running at speeds up to 
60,000 r.p.m. The first of these® provides a continuous 
record of frictional torque in the bearing at various radial 
and axial loads. Because of the high speeds involved and 
the need to reduce vibration to a minimum, it was decided to 
use air lubrication for all bearings in the test rig. In order 
to be able to use the rig at low as well as at high speeds, 
externally pressurised bearings were chosen. 

As shown in Fig. 4, the ball bearing is mounted at the 
end of a shaft supported on two air lubricated journal bear- 
ings. According to the specification for the test rig, the 
maximum loading on the ball bearing had to be 20 Ib. in 
both axial and radial directions. To allow for this degree 
of asymmetric loading on the air journal bearings, the 
bearing nearest to the applied load was made larger than the 
other one, the sizes being 14 in. diameter by 2 in. long and 
14 in. diameter by 14 in. long respectively. The air is sup- 
plied to the smaller bearing by one row of three orifices, 
each 0-025 in. in diameter. The larger bearing has two rows 
of orifices, 4 in. from each end with three orifices of 0:025 
in. in each row and an additional 0-010-in. orifice at the 
bottom of the bearing. This arrangement tends to compen- 
sate for the asymmetric loading, which is always in a down- 
ward direction on the larger bearing. To improve the load 
bearing capacity,’ each orifice has a pocket of 0-005 in. 
maximum depth and { in. square section machined at its 
inner end, using a milling cutter of 4 in. width. The radial 
clearance between shaft and bearing is 0-001 in. With an air 
supply pressure of 60 p.s.i., the maximum radial load which 
could be applied to the ball bearing was 25 Ib. 

The outer race of the ball bearing is held in a housing 
which forms the inner part of an air bearing providing a 
frictionless pivot. This again has two rows of three orifices 
and is of similar design to the journal bearing described 
above. The radial load on the ball bearing is applied by dead 
weights and transmitted through the airfilm of this bearing. 
The torque arm used for the measurement of friction torque 
is carried on the ball bearing housing. 


December 1960 


Fig. 5. Section view of the variable- 
speed 4-h.p. motor used to drive the 
test rig shown in Fig. 4. 


Axial load on the ball bearing is applied by air pressure 
as shown in Fig. 4, and the reaction to this load is provided 
by a conical air thrust bearing at the other end of the shaft. 
In this case air is admitted through one central orifice to the 
space between the end of the shaft and the bearing, and 
escapes to atmosphere along the conical surface. This form 
of bearing enables the load-bearing capacity to be increased 
for a given size of shaft, and increases the running clear- 
ance at the thrust bearing. 

The test bearing on its shaft is driven by a variable-speed 
4-h.p. motor by means of a silk belt. The squirrel cage 
rotor is mounted on two air journal bearings 1 in. in dia- 
meter by 1 in. long with three orifices of 0-020 in diameter 
arranged symmetrically in each bearing. The radial bearing 
clearance is 0-001 in. Conical air thrust bearings are also 
provided. A cross-section of the motor is shown in Fig. 5. 
With an air supply pressure of 60 p.s.i. the motor is capable 
of taking a load of 20 lb. at the pulley. Most of the exhaust 
air from the bearing is used to cool the stator windings of 
the motor, thus making separate water cooling unnecessary. 

The total air supply required for this test rig is 12 cu. ft. 
of free air per minute. The original machine has now been in 
use for six years with a total running time of 15,000 hours, 
and no sign of wear or deterioration in any of the air bear- 
ings has been noted. A second similar machine’ has been 
developed to measure the vibration in ball bearings at 
speeds up to 60,000 r.p.m. 


ROUNDNESS MEASURING MACHINE—In the early stages of 
the work on air bearings carried out at the Laboratory, a 
vertical journal bearing with a flat thrust bearing was con- 
structed to provide a rotating table for measuring purposes.® 
This is shown in cross-section in Fig. 6. It consists of two 
air journal bearings 14 in. in diameter by 14 in. long, to- 
gether with an annular air thrust bearing of 44 in. o.d. by 
1} in. id. Each journal bush has six symmetrically spaced 
orifices of 0°015 in. diameter with pockets of the same 
design as in the previous example. The radial bearing clear- 
ance is 0-0005 in. The thrust bearing has six equally spaced 
0-015 in. diameter orifices connected by a groove } in. wide 
by 0-005 in. deep. 
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Measurements carried out on this bearing indicated that 
its axis of rotation remained steady in space to an accuracy 
of better than 5 micro-inches under constant load and slow 
speed conditions. Moreover, this rotational accuracy was 
achieved with conventional production methods and is un- 
changing with time, since no wear takes place in this type of 
bearing. The free air consumption is approximately 24 
cu. ft./min. 

Based on this design, a roundness measuring machine’ 
has now been developed and is being produced commer- 
cially. As its reference axis it employs a bearing similar to 
the one described above. An air gauging measuring head 
is carried at the lower end of the shaft, and its stylus is 
arranged to contact the work. The signal from this air gauge 
is amplified and fed to a circular chart pneumatic recorder, 
giving an overall magnification of 5,000:1. In this way, 
circular chart records of the roundness of a test piece can be 
obtained with ease. The complete bearing and gauging unit 
is mounted on a conventional toolmaker’s microscope, to 
enable the test piece to be set up concentric to the reference 
axis of the bearing. ; 

AUTOMATIC LEAD-SCREW PITCH MEASURING MACHINE— 
An automatic machine has been made at the Laboratory 
for the measurement of pitch errors in standard lead screws. 
The method of measurement employed is based on the use 
of diffraction gratings with photocell sensing devices. One 
of the requirements in this machine is a carriage or saddle 
moving along a girder with minimum deviations from linear 
motion, and preferably without stick-slip friction. In the 
prototype machine a girder 6 ft. long and 6 in. wide and a 
carriage weighing about 80 lb. were employed. For the initial 
tests this carriage was supported on three precision ball 
bearings, and three more were used to provide sideways 
location. At a later stage these ball bearings were replaced 
by. four flat air bearing pads to take the weight of the 
carriage, and four more to provide sideways location (shown 
in Fig. 7). 

Employing an autocollimator and a precision level, com- 
parative tests were carried out on the carriage fitted 
with the two types of bearing to determine the amount of 
rolling, pitching and yawing, as the carriage moved a dis- 
tance of 9 in. along the girder. These results are given in Fig. 
8, and show that a considerable improvement in the 
accuracy of movement has been achieved by the use of air 
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Fig. 6. Section view of a vertical journal bearing with a 
flat thrust bearing constructed to provide a rotating 
table for measuring purposes. 


bearings. This is due partly to the elimination of the effects 
of errors in the ball bearings, and partly to the greater 
effective bearing area of the air bearings, which tends to 
result in the maintenance of a constant mean air gap regard- 
less of local irregularities of the girder surface. 

As a result of these preliminary tests, a larger carriage 


Fig. 7. Automatic machine de- 
veloped for the measurement of 
pitch errors in standard lead screws. 


Engineering Materials and Design 


5 NESS 

W G 

| 

4 | 
NS NiN 

WY N 

Y 

= 


Fig. 8. Results of comparative saddle performance tests carried out on a carriage fitted with two types of bearing. 


has now been constructed and is being used in conjunction 
with an 18 ft. long girder. In this the four bearing pads are 
each 44 in. X 14 in. with three orifices of 0-020 in. diameter. 
This design is based on the results of the tests mentioned 
in a previous section of this article, and has been found 
to be quite satisfactory. 

Preliminary work is also proceeding to investigate the 
possibility of using this form of air bearing for machine 
tool slideways. If successful, this will have the highly desir- 
able effect of eliminating stick-slip friction, which is of 
special importance in computer-controlled machine tools. 

FRACTIONAL HORSEPOWER DYNAMOMETER—A precision 
fractional horsepower dynamometer” has been developed 
to measure the losses in small transmission units such as 
gearboxes, variable speed mechanisms, etc., to an accuracy 
of +0:1 per cent relative to the full load torque of 27 Ib. in. 

The basic principle of operation is the measurement of 
torque reaction on the stator of the driving motor or 
absorbing generator, since this torque reaction is always 
equal to the shaft torque. To achieve this, both units are 
trunnion mounted on air bearings to eliminate friction, and 
the torque is measured by an electromagnetic torque 
balance. 

The air journal bearings are 5 in. in diameter by 1 in. 
long, and the thrust bearings are annular rings of 1 in. 
width. The radial bearing clearance is 0-001 in., and the 
air supply orifices are 0°020 in. in diameter with pockets 
at their inner ends. Since the load on the bearings is always 
in a downward direction, the five orifices used in each 
journal have been spaced asymmetrically towards the 
lower part of each bearing. The thrust bearings have three 
orifices of 0:020 in. diameter connected by an annular 
Sroove 4 in. wide X 0-005 in. deep. The total air flow to 
the bearings on both driving and absorbing units at a supply 
pressure of 60 p.s.i. is approximately 9 cu. ft./min. 
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Conclusion 


This article describes the general principles and properties 
of pressurised air bearings, and gives some information on 
the design of such bearings. It also mentions some typical 
examples of their application. From these it can be seen that 
pressurised air bearings should only be employed in cases 
where their particular properties can be put to good use; 
in other words, if it is necessary to obtain a bearing with 
negligible starting or running friction, freedom from vibra- 
tion, long life or high running accuracy, then the expendi- 
ture on the necessary air supply is justifiable and air bearings 
can be used with advantage. 
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proqramane of the Mechanisms, Metrology and Noise Control Division of the 

ational Engineering Laboratory. This article is published by permission of 
the Director of the 


753 


3 
5 6 7 8 9 6 3 5 
| SADDLE DISPLACEMENT, (iw) | SADDLE 
| 


DUCTILE TUNGSTEN 


UNGSTEN is one of the heaviest of metals, and is 
eames made into sheet, rod and wire by powder 
metallurgy techniques. While its use as a metal in its own 
right has in the past been largely confined to component 
parts of lamps and valves (i.e., filaments and anodes), it is 
finding increasing use in mechanical and structural com- 
ponents. : 

Tungsten is one of the few metals that possess structural 
strength at elevated temperatures. Its extremely high melting 
point (3,410 deg. C.), hardness and corrosion resistance 
make it a desirable material for high-temperature equip- 
ment. However, until recently, the high-temperature proper- 
ties of tungsten could not be effectively utilised, its brittle- 
ness and hardness preventing it from being machined by 
conventional methods, and its weight restricting its uses in 
aeronautical equipment. For these reasons, efforts were 
made to develop a practical method for depositing tungsten 
coatings. 

High purity tungsten can now be plated on metal surfaces 
by vapour deposition processes developed independently 
by the National Bureau of Standards and the Bureau of 
Mines. These methods are similar in that they involve re- 
ducing gaseous tungsten hexafluoride with hydrogen by 
passing it over the heated object to be plated. At tempera- 
tures above 300 deg. C. tungsten is deposited on the hot 


Typical vacuum arc-cast ingots (d.c. reversed polarity) 
(left) after machining, and (right) as cast. 


Vacuum arc-cast tungsten (left) as cast, and (right) low- 
velocity extruded (stainless-steel jacket). 
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surface, and the only other reaction product, hydrogen 
fluoride, passes out with the excess of hydrogen. 

By this method, it is possible to coat both simple and com- 
plex surfaces such as rocket and missile nozzles and jet 
engine parts. The technique also lends itself to the fabrica- 
tion of tungsten articles, and may be a way of producing 
complicated shapes. Simple tungsten shapes for use in 
vacuum tubes have already been fabricated. 

Spectrochemical examination has shown that the tungsten 
obtained by vapour deposition is purer than ordinary com- 
mercial tungsten, silicon being the only impurity present in 
a concentration of 0:1 per cent or more. The deposited 
metal also has the theoretical density of pure tungsten, 19-3 
gm./cm.*, which is higher than that of tungsten compacts 
produced by powder metallurgy or by flame spraying, and 
which suggests that plating eliminates the very tiny holes 
between tungsten particles which result from the other two 
processes. The hardness of the deposits obtained at 650 deg. 
C. is about 475 VHN, or about the hardness of ordinary 
commercial tungsten. The crystals deposited at 900 deg. C. 
are not as hard (410 VHN), indicating a slightly higher 
degree of purity. 

Investigation into the adhesive bond between the tungsten 
coating and various basic materials showed that adhesion 
to molydenum and nickel was good, to copper somewhat 
weaker, and to iron rather poor. The tungsten-graphite 
bond was about as strong as the graphite itself. Tungsten 
deposited on ceramics also showed good bonding. 

The work carried out by the Bureau of Mines has been 
primarily directed towards making tungsten by a bomb 
reduction. Although the metal is completely fused in pro- 
cessing, it is somewhat porous, varying in density from 50- 
80 per cent of the theoretical; at present only a cursory 
examination of the properties of tungsten prepared by this 
method has been made. Investigations under the sponsorship 
of the National Aeronautics and Space Administration have 
suggested that tungsten produced by arc melting and extru- 
sion may be more ductile than that produced by the con- 
ventional powder metallurgy technique. 

Initial attempts to melt tungsten using direct current with 
negative electrodes were unsuccessful, but with positive elec- 
trodes the tungsten was melted at a very rapid rate. This 
high melting rate probably limits the purification that can 
be achieved, since little time is available for volatilisation of 
impurities from the electrode and molten pool. 

The undesirable characteristic of arc-cast tungsten is the 
very coarse columnar grain structure of the ingots, the em- 
brittling impurities such as oxides tending to concentrate in 
the grain boundaries. Extrusion appears to be a promising 
method for grain refinement of this material. Although con- 
ventional low-velocity extrusion attempts with reduction 
ratios up to 55:1 were successful at 1,260 deg. C., extrusion 
at higher temperatures (i.e., above 1,650 deg. C.) appears 
desirable. 

The results of tensile tests at 540 deg. C. indicated only 
slight differences in the ultimate tensile strengths of tungsten 
(approximately 70,000 p.s.i.) produced by the following 
methods: (a) Vacuum arc-cast and low-velocity extruded; 
(b) sintered and low-velocity extruded; and (c) sintered and 
swaged (commercial rod stock). 
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Problem No. 11 (September): Some apparently clumsy 
devices have, despite many attempts to improve them, re- 
tained the favour of either manufacturer or user. Such a 
device is the common shackle for joining chains. This 
month’s problem is to suggest a new design that will: (a) 
perform all the functions of the traditional design; (b) have 
no loose parts; (c) have no springs or delicate pivot pins 
to go wrong; (d) be capable of withstanding the arduous 
conditions of wear and corrosion encountered on ships, etc.; 
and (e) be as cheap to manufacture as the present design. 


PROBLEM IN DESIGN No. 14 
Here is this month’s problem 


SPLINED SHAFT OF 3! IN.O/D 
REVOLVING AT 3r.p.m.IN EITHER 
DIRECTION. TOTAL WEIGHT OF 
MACHINE IS 6 TONS. 


‘a IN. (APPROX) 


This is a problem for the development and test engineer. 
For the testing of a number of special-purpose hydraulically- 
driven machines of large size, it was necessary to devise a 
piece of equipment that could absorb a very high torque. 
Available dynamometers were useless. 


A 31-in.-dia. splined shaft projects about 6 in. from the 
side of the machine, which is of approximately the shape 
indicated diagrammatically above. The shaft revolves at 
3 r.p.m. in either direction. The load testing device must be 
capable of absorbing an infinitely variable load, from zero 
up to a maximum of 6 h.p., for a period of | hr. 


The energy-absorbing device is necessary to study the 
behaviour of the machine, in workshop conditions, under 
quarter, third, half and full load, and if possible should 
not incorporate gears to step up the shaft speed. If gears 
are used to bring the torque to manageable proportions, 
the nature of the gearbox must be given. Briefly, the 
problem is how to absorb so much energy from a shaft re- 
volving so slowly, and at the same time measure the torque. 


Entries should provide a good indication of how the 
problem should be tackled, with appropriate sketches. 


Best solutions to ‘‘Problems in Design’’ are published and paid for. 
Send your solution for this month, with a drawing or diagram 
(in Indian ink and not more than 12x12 in., please!), to the 
Editor, “Problems in Design No. 14 (December)’’. Closing date 
January 12. 
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PROBLEMS IN DESIGN 


Visit to the Patent Office 


To suggest an improved form of a device that is already 
very simple can be as difficult, if not more so, than designing 
a complex mechanism. In the adjudication of the surprisingly 
large number of entries we received for the above problem, 
it was decided first to examine these on their merits and then 
visit the Patent Office to see what had been done to improve 
the common chain shackle in the past hundred years or so. 
The records were examined as far back as 1855 as carefully 
as could be done in the time available. Although there may 
be several Patents we missed in our search, we are fairly 
confident that several of those entries submitted are original. 
Others, no less ingenious, have been anticipated in the last 
century or in more recent times. 

In recent years most of th. ”atents filed under the cate- 
gory which deals with hooks, shackles, etc., have been 
special-purpose devices which, although they can be used 
for joining chains, are really intended for special duty.. Thus 
a recent Patent granted to K. A. Kjolner (Pat. No. 825,575) 
is a special-purpose device operated by a cable, and H. F. 
Heywood’s Patent (No. 677,224) uses a sheet metal slider to 
“mouse” the chain ring, and was, we believe, used on para- 
chute harness. In order to find basically simple inventions 
of the kind anticipated when the problem was set, we found 
it necessary to go back to the beginning of this century. We 
were surprised that no entries were received of the “sister 
hooks” variety, that very simple device used in sailing. In 
arriving at our decision as to which entries to publish, we 
are aware that we have actually allowed several which do 
not quite satisfy the conditions. Some would undoubtedly 
be more expensive to manufacture, while others might be 
difficult to make in a form which would be as strong as the 
chain links. 

The common chain shackle can be a device for joining two 
lengths of chain together, or it may be attached to a drilled 
lug for lifting. If the hole is drilled, a hook type of shackle 
might be difficult to fit. Most of the entries were of the hook 
type, presumably because the problem mentioned only the 
joining of chains. In making our comments on the published 
entries, we refer to Patent Nos., and we would remind our 
readers that, prior to 1915, both Patent Application No. and 
final Patent No. are the same, and the year as well as the 
Patent No. must be specified. After 1915, the final Patent 
Nos. carry six figures, and it is not necessary to specify the 
year in which they were granted. The number itself is suffi- 
cient indication. 


The Entries 

Entries employing a double-ended C hook, with a screw 
to “mouse” the chain, were received from R. E. W. Baker, 
W. Brown and D. Rickman. The only disadvantage we find 
with this simple solution is that a tool is required, whether 
it be a screwdriver, tommy bar or spanner. A. D. Watt has 
the same idea for the double-ended hook, but uses a swing 
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plate to “mouse” the chain, and comes rather close to J. H. 
Taylor’s recent Patent (No. 774,212) (a device for quickly 
securing the ring in a bull’s nose, an operation surely requir- 
ing speed and sureness in the device used!). His patent uses 
a turn buckle at the centre of the double C. 

The double-S principle in W. Jones’ solution is good, but 
his proportions are poor and he is anticipated by the follow- 
ing patents: J. Gudgin (Pat. No. 22,369—1893) and P. 
Roach (Patent No. 21,339—1893). A. Johnys’ entry is better 
proportioned, but he has loose parts and a spanner must 
be used. 

H. Hughes sent a most ingenious entry, having no loose 
parts, which would provide a link almost as strong as the 
chain itself—an important feature. It is, indeed, this impor- 
tant fact that a chain must be as strong as its weakest link 
(i.e., the joining shackle) that probably explains why clever 
shackles are not commonly employed. Most of the shackles 
seen in our search of the Patent files were merely improved 
quick-release devices for the pin of the conventional shackle, 
and intended for the joining of mine cars. Mr. Hughes’ entry 
is unfortunately partly anticipated by that of W. Hodge and 
J. Pearson (Patent No. 14,088—1893). We would mention 
that the closing years of the nineteenth century were vintage 
ones for chain shackle designers! 

J. Tindale approached the problem with the assumption 
that, as the traditional shackle had proved its popularity, it 
was better to redesign it so that there was less possibility of 
damage or loss to its component parts. Part 1 is a hot stamp- 
ing or forging, complete with bolt, and will require no 
machining other than tumbling or fettling; Part 2 will be 
similarly made. Part 3 is made on a blanking press with 
hole, keyway and three outer scallops. Part 3 is assembled 
to Part 2 and retained and secured from rotation by dimpling 
into the scallops. To assemble the shackle, Part 2 is pushed 
on to the bolt of Part 1 by aligning the keyways with the two 
keys at 90 deg. to each other. The chain can be fed on to 
the shackle without disconnecting the bolt. The chain, when 
taut, will constrain the two parts of the shackle to act as 
one. Should the chain shackle spread apart, as must happen 
with a slack chain, the second raised key makes the likeli- 
hood of the two parts of the shackle coming apart unlikely, 
as they must be swivelled together for this to happen. This 
solution appears rugged and simple. Only correct propor- 
tioning would ensure it being as strong as a link. It is 
essentially Mr. Hughes’ shackle cut in half, with refinements. 

D. C. Wood’s entry must, of necessity, be rather larger 
than a chain link, and so not pass readily over a chain pulley. 
It is very ingenious, however, and might well be excellent 
for certain shipboard applications. It appears to be original. 

The remaining two entries are extraordinarily simple and 
neat. Bjérn Kristinsson, of Reykjavik, Iceland, sends a 
double-C hook entry, the two identical halves being secured 
by a captive screw. Although J. and U. Thomas produced a 
double-C shackle in 1906 (Patent No. 11,522), it is differently 
pivoted. Mr. Kristinsson’s shackle seems admirable, par- 
ticularly in that the screw pin is not in shear, as it appears to 
be at first sight, but merely holds the two C’s together. 

J. H. N. Lampard’s single-component shackle best answers 
the requirements of the problem as set, in its simplicity. We 
cannot absolutely guarantee the thoroughness of our search 
of the Patent files, but his entry also appears to be original. 


Relevant Patent Numbers 

Summarising the entries is difficult, as some that appear 
plausible on a drawing might not make up so well or be 
robust. For those interested, we give below relevant Patent 
numbers on ingenious shackles discovered in our search 
of the files. 

Patent Nos. 825,575; 774,212; 677,224; 675,980; 610,927; 
475,107; 418,188; 359,172; 352,930; 11,245 (1907); 11,522 
(1906); 1,928 (1895); 7,395 (1894); 22,369 (1893); 21,339 
(1893); 14,088 (1893); 9,823 (1883). 
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DIESEL ENGINES UP 10 500 B.H.P. : PART 2 


Continuation from our November issue of the survey of diesel engines 
obtainable in the United Kingdom. (To be concluded in the January issue.) 


Dennis Bros. Ltd. 


The diesel engines produced by this company are for auto- 
motive applications, and are all six-cylinder water-cooled 
in-line engines using wet liners. The S5- and 54-litre engines 
have two valves per cylinder, and the 0-6- and 8-litre engines 
have four, two inlet and two exhaust valves per cylinder— 
in all models these are operated by push rods from a gear- 
driven camshaft. 


T No. of | Capacity Max. Max. Max. torque Dry 
cylinders} (litres) i (ib. ft./r.p.m.) | weight 
rating rating (Ib.) 
(b.h.p./r.p.m.) | (b.h.p./r.p.m.) 
Mk. 6 5-069 75/2,000 220/1,200 
Sp-litre Mk. 6 5-491 87/2,000 242/1,200 
6 7-585 100/1,800 320/1,100 
litre 6 8-025 120/1,800 368/1,100 


W. H. Dorman & Go. Ltd. 

The L series consist of 2-, 3-, 4-, 5-, 6-, and 8-cylinder 
engines with a power range from 40-200 b.h.p., either nor- 
mally aspirated or pressure charged. The 3-, 4-, 5- and 6- 
cylinder engines are available for marine propulsion with 
an overall power range of 26-132 b.h.p. Wet cylinder liners 
are used, the bores being hard chromium plated. Overhead 
valves operated by pushrods from a gear-driven camshaft 
are incorporated, the inlet valves being masked to promote 
rotational swirl. 

The K type engines are 6-cylinder units, normally aspir- 
ated or turbo-charged, and incorporate wet cylinder liners, 
direct injection and toroidal combustion chambers. The 
overhead valves are operated by pushrods from a Triplex 
roller-chain-driven camshaft, the chain adjustment being 
maintained by an automatic chain tensioner. 

In the Q series of engines, the 6-cylinder is a vertical in- 
line engine, while the 8-cylinder is of a “V” formation, the 
current development programme including 12-cylinder “V” 
engines. These engines employ wet liners and overhead 
valves, operated by pushrods from a gear-driven camshaft. 
Both K and Q 6-cylinder engines can be supplied as marine 
propulsion units. 


4 LBM Marine. 


8-litre. 
Max. Basic 
Type No. of continuous Max. power | Max. torque | weight 
cylinders} (litres) rating (b.h.p./r.p.m.) | (Ib. ft./r.p.m.) (Ib.) 
(b.h.p./r.p.m.) 
2.8 2 32 39-5/1,800 44/2,200 131/1,360 827 
3 LB 3 48 58-5/1,800 75/2,200 206/1 400 1,044 
64 77-5/1,800 2280/1400 1,192 
5.8 5 80 88-5/1,800 119/2,200 325/1,200 1,568 
6LB © 96 119/1,800 50/2,200 415/1,300 686 
11-34 138/1,800 160/1,800 520/1,100 1686 
6LcT 6 11-34 182/1,800 200/1,800 660/1,150 1716 
oo 8 128 156/1,800 172/1,800 $40/1,100 1,900 
6 KUD 6 14-78 166/! 183/1,800 630/1,200 3,136 
6KUD 14-78 630/1,300 3,136 
(with injection 
advance device) 
6 KUDT 6 14-78 217/1,800 240/1,800 830/1,200 | 3,136 
16-08 180/1,800 198/1,800 680/1,100 3,136 
6 KUF © 16-08 191/1,800 210/1,800 3,136 
(with injection 
device) 
6 6 19-6 238/1,800 262/1,800 840/1,250 | 3,450 
deve’ ~ to 
100) 
6 QAT 6 19-6 310/1,800 355/1,800 1,080/1,200 3,450 
(being 
400/2, 100) 
8 QVA 8 26-08 315/1,800 350/1,800 1,100/1,200 | 4,700 
(being 
385, 300) 
8 QVAT ~ 26-08 415/1,800 455/1,800 1,440/1,200 | 4,800 
( ) (being 
KUAM 1,200 | 3,700 
6 KU 6 13-74 150/1,800 83/ 
6 KUDM 1478 3,700 
6 KUFM 6 16-08 10/1700 3,700 
6 QAM 6 19-6 1,800 252/1,800 730-5/1,200 | 3,925 
6 QASM 6 19-6 7300/1-800 3,925 
At ler 
3 LBM 3 47 54-5/1 1,800 
4LBM 63 s/t 
5 LBM 5 80 92/1,800 101/1,800 
6 95 109/1,800 120/1,800 
6LCM 6 13 132/1,800 147/1,800 
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Enfield Industrial Engines Ltd. 


In the 85 series the H.O.2 is a twin-cylinder air-cooled, 
horizontally-opposed engine, using aluminium alloy 
cylinders with cast-in liners of special iron. Overhead valves 
are used and operated by pushrods from a chain-driven 
camshaft; cooling is by a fan integral with the flywheel. The 
H.O.2/Ind is the agricultural and industrial version of the 
H.O.2 and is equipped with a fuel tank and exhaust system. 
The V.S.1 and the V.S.1/Ind (agricultural and industrial 
_ version) are single-cylinder motors of similar design to 
the opposed twin engines. The M.V.S.1 and the M.H.O.2, 
likewise, are the marine versions of the 85 series. 

The Enfield 100 series comprise the V.S.100, a single- 
cylinder air-cooled engine, the H.O.100, an opposed air- 
cooled twin, and the V.S.100/Ind and H.O.100/Ind, which 
are the agricultural and industrial versions, being complete 
with fuel tank and silencing system. The M.V.S.100 and 
B.0.T.D. are marine versions complete with reverse gear. 
The general design of these engines follows that used in 
the 85 series. 


The latest engine to be developed is the Enfield 350, a 
single-cylinder high-speed air-cooled motor, alternatively 
available as a marine engine complete with reversing gear. 


Type No. of | Capacity | Cooling Max. Max. Max. Net 
cylinders} (cc.) continuous rating jue dry 
rati (b.h.p./ (ib. fe./ wei; 
(b.h.p./ f.p.m.) r.p.m.) (tb.) 
r.p.m.) 
568 
S. A 6-1/1,800 7-3/2,250 | 
.0. 16/2,300 | 46-5/1,200 
Mk.IV H.0.2/ind 2 1,135 A 13-4/1-800 300 
vs 100. 
785 A 9/1,800 | 11-3 
H.O. 100/ind 2 A 18/1800 3/1300 350 
“350" Series 
3 ' 350 A 4-5/2,750 | 5-25/3,000 150/1,500 | 200 
3 
50 A 4-1/2,500 | 4-75/3,000 150/1 
.O.T. 18/1 “5/1, 
M.V.S. | 568 A 73 350 20/1300 
* Weight complete with reverse gear. 


The English Electric Co. Ltd. 

The 3K engine is an industrial engine designed primarily 
for electric power generation and pumping. It is a 3-cylinder 
water-cooled engine developing a continuous power of 200 
b.h.p. at 750 r.p.m. An alternative engine is designed for 


dual fuel operation. 

The RK/V series of diesel engines cover a power range 
of 165 to 2,504 b.h.p. with in-line or V cylinder formation. 
The smallest engine is the in-line L2K type which develops 
a maximum continuous power of 347 b.h.p. at 900 r.p.m. 


Fodens Ltd. 


The Foden engines are uniflow scavenged two-stroke 
water-cooled diesels employing the Kadenacy principle. A 
low-pressure Rootes-type blower feeds air into a common 
chest from which it is delivered to the cylinders. Wet 
cylinder liners are used and the twin overhead exhaust 
valves are operated by short pushrods from a gear-driven 
camshaft. 


T No. of Continuous | Max. rating | Max. torque | Net dry 
cylinders rating (b.h.p./r.p.m.) | (Ib. ft./r.p.m.) | weight 
(b.h.p./r.p.m.) 
FD.4 4 272 88/2000 100/2,400 244/1,500 933 
Ds 409 135/2,000 150/2,400 365/1,500 | 1,100 
Mk. tlt 
Marine 
FDA 4 272 80/2,000 90/2,250 230/1,500 | 1,280° 
£6 6 4-09 120/2,000 135/2,250 345/1,500 | 1,659° 
F.12 2 8-18 240/2,000 270/2,250 690/1,500 | 3,115* 
* Inclusive of reverse georbox. 


Ford Motor Co. Ltd. 

In the 957 E four-stroke engine the cast-iron cylinder 
block is fitted with dry type replaceable liners, the com- 
bustion chamber being of spherical design to promote 
swirl. Overhead valves are operated by a gear-driven cam- 
shaft through pushrods. The 590 E and 592 E four-stroke 
engines use wet cylinder liners and direct injection, the 
combustion chamber being located in the crown of the 
pistons. Overhead valves are operated by pushrods from 
a gear-driven camshaft. Marine versions of these engines are 
also available. 


Type No. of | Capaci Max. Max Max. 
cylinders (b.h.p./r.p.m.) | (Ib. 
ing 
(b.h.p./r.p.m.) (Ib.) 
3 2:36 -2/2,000 31/2,000 1,200 590 
SRE 3-61 57/2,250 63/2,250 158/1 690 
SWE 6 5-42 86-5/2,250 96/2,250 40/1500 880 


957 E 2:36-litre. 


Gardner (Norris, Henty & Gardner Ltd.) 

The engine powers quoted in the tables are as set at the 
works for normal conditions of ambient temperature and 
altitude for the specific duties indicated. 

Adverse climatic or altitude conditions, also conditions 
of duty, may demand some amendment to the ratings 
quoted. Conversely, certain applications may permit an 
engine being set to somewhat higher speeds and powers. 


December 1960 
K 


All engines are fitted with in-built centrifugal or plunger- 
type pumps for circulating cooling water. Fresh water is 
recommended for all marine engines in preference to sea 
water cooling and suitable equipment is available for this 
purpose. 

Engines are of the four-stroke cycle design and employ 
the open cylinder combustion principle with combustion 
chamber formed in the piston crown. Fuel injection sprayers 
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Gardner (cont.) 
are of exclusive Gardner design and manufacture with 
multi-hole nozzles. Sprayers are non-adjustable and will 
operate for very long periods without attention or dis- 
mantling. 

The L3 engines are fitted with renewable cast-iron wet 
type cylinder liners, each of these being also fitted with a 
renewable dry liner having long wearing properties. All 


other types of Gardner engines are equipped with replac- 
able dry type liners pressed into the cylinder blocks. Inlet 
and exhaust valves are mounted in the cylinder heads, 
being operated by pushrods and rockers from renewable 
cams mounted in pairs on a single camshaft within the 
main crankcase and driven by Triplex roller chain. Timing 
of fuel injection is automatically varied with engine speed 
from idle to maximum r.p.m. 


No. of Max. rating Max. torque Net dry No. of | Capacity Max. rating Max. torque Net dry 
Type inders| (litres .h.p./r-p.m. Ib. ft./r.p.m. Type cylinders| (litres) | (b.h.p./r.p.m.) | (Ib. ft./r.p.m. weighs 
4 38 60/2,100 1,100 
4Lw 5-6 75/1,700 1,090 7 $2/1'300 
4HLW 4 5-6 75/1,700 237/1,300 1,130 SLW 5 70 70/1,300 to _ 
(Horizontal!) 78/1,500 
5 70 94/1,700 300/1,300 1,250 6 LW 6 8-4 84/1,300 to 
5 HLW 70 94/1,700 300/1,300 1,295 11,500 
(Horizontal) 6Lx 6 10-45 110/1,300 to 
6Lw 7 8-4 112/1,700 358/1,300 1,440 127/1,500 
6 HLW 8-4 112/1,700 358/1,300 1,490 3L3 3 90 57/900 
(Horizontal) 4.3 12-0 76/900 
6LXx 6 10-45 150/1,700 485/1,000-1,100 | 1,583 5L3 5 15-0 95/900 
6 HLX 6 10-45 150/1,700 485/1,000-1,100 | 1,730 6L3 6 18-0 114/900 - _ 
(Horizontal) 8L3 24-0 152/900 
Troction Industrial 
38 60/2,100 162/1,100 775 2Lw 29/1,400* 109/1,400 
3LW 3 42 53-5/1,700 170/1,300 - 3LW 3 42 43/1,400* 162/1,400 oo 
4Lw 5-6 71/1,700 /1,300 1,090 36/1,200 
4 HLW 4 5-6 71/1,700 226/1,300 1,130 4Lw 4 56 58/1,400° 218/1,300 
48/1,200 
SLW 5 7-0 89/1,700 285/1,300 1,250 SLW 1,400° 
Horizontal) ly 
6 HLW 6 84 107/1,700 342/1,300 1,490 6 LX 6 10-45 119/1,400* 455/1,050 
(Horizontal) 97/1,200 
6Lx 6 10-45 150/1,700 485/1,000-1,100 | 1,583 3L3 3 9-0 57 _ - 
6 6 10-45 150/1,700 485/1,000-1,100 | 1,730 
.] 150 128/1 610/700 5 15-0 106/1,000* 579/700 
6L3 18-0 153/1,200 733/700 95, 
8L3 6 24-0 204/1,200 978/700 6L3 6 18-0 000° 695/700 
Marine Propulsion 8L3 - 
3LW 42 42/1,300 - 14 11/1,100 - 


t For mdustrial end marine auxiliary duties. 


General Motors (R.J.C. Motors & Marine 
Engines Ltd.) 

General Motors Detroit Diesel Division have developed 
the most comprehensive all-purpose power line of engines 
from 20 to 1,650 h.p. Using only three cylinder sizes, the 
family relationship and parts interchangeability for G.M. 
diesels have been maintained. The small two-cycle diesel 
engines incorporate the patented G.M. unit fuel injection 
and uniflow blower scavenging, resulting in more compact, 
lightweight units. 

Series 71 engines are based on 71 cu. in. (1,163-5 c.c.) per 
cylinder displacement, with bore and stroke of 44 xX Sin. 
(114 X 127 mm.) and a compression ratio of 17:1. They 
are manufactured as single-engine in-line units of 2, 
3, 4 and 6 cylinders and in V type single engine units of 
6, 8, 12 and 16 cylinders. Multi-engine units known as Twins 
and Quads result from the mounting of either two or four of 
the single-engine units on a common base, combining the 
power through clutches and a gearbox to a single power 
take-off shaft. Twin engines normally consist of two single 
engine units mounted side by side, although a Tandem 
Twin, with the engines placed end to end and connected 
to a gearbox in the centre, is manufactured for marine pro- 
pulsion. 

The series 110 engines comprise a second cylinder size 
each with a capacity of 110 cu. in. (1,802°6 c.c.), The 6-110 
basic engine is conservatively rated at 300 b.h.p. at 2,000 
engine r.p.m. As in the 71 series, series 110 engines are 
available as industrial and vehicular fan-to-flywheel units; 
radiator-cooled or heat-exchanger cooled industrial power 
units, with or without bases; and as marine propulsion units. 
Conceived as the original extension of single-engine G.M. 
diesel power into a higher horsepower range than that 
furnished by the 6-71 engine, the 6-110 engine has the same 
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basic design features found in the 71 series. Like the series 
71 engines, it is a two-cycle, blower scavenged engine with 
unit injectors, a fully pressurised lubrication system and 
adequate thermostatically controlled cooling. 

Twin 110 engines are available in side-by-side versions, 
principally for industrial applications, and in both side- 
by-side and tandem designs for marine propulsion. Com- 
pounding of the engines in the side-by-side Twin 6-110 is 
accomplished by a high-velocity chain drive instead of gears, 
which permits a wide range of speed reductions. 

Among the latest additions are the 2-, 3- and 4-cylinder 
in-line and 6V series 53 engines. With a capacity of 53 cu. 
in. (868.5 c.c.) for each cylinder, these compact, smaller 
two-cycle diesels have a compression ratio of 17:1, and 
incorporate all of the latest design features of the 71 series. 

Series 53 in-line and 6V-53 engines are available in a 
variety of models including fan-to-flywheel, industrial 
power and vehicular engines, base-mounted industrial en- 
gines and marine propulsion engines with hydraulically 
operated reverse and reduction gears. 


Series 71. 


Engineering Materials and Design 


* For intermittent duties. 
é 
pon 
R 
‘ 


Industrial Engines 
| 56/2,000 165/1,400 960 
3055C 3 1,800 96/2,000 | 270/1,600 1,525 
4055C 4 98/1800 134/2,000 366/1,600 1,780 
6055C 6 147/1,800 | 201/2,000 566/1,600 | 2,190 
4094 4 98/1 ,800 134/2,000 366/1,600 1,750 
6094 6 147/1,800 201/2,000 556/1,600 | 2,105 
3058C 3 1,800 96/2, 270/11 ,600 1,605 
4058C 4 98/1 ,800 134/2,000 366/ 1,600 1,770 
6058C 6 147/1,800 | 201/2,000 556/1,600 | 2,210 
3045C 3 67/1,800 90/2,100 | 261/1,400 1,575 
4045C 3 93/1,800 127/2,100 351/1,400 1,750 
6045C 6 142/1,800 | 210/2,100 549/1,400 | 2,135 
4 | | | | 
6057C 6 147/1,800 | 201/2,000 | 566/1,600 | 2,190 
Automotive — 
4i71 4 156/2,300 395/1,600 1,780 
3172 3 = 109/2,300 | 283/1,400 1,525 
4172 4 — 156/2,300 395/1,600 1,780 
4172E* 4 133/2,100 1,200 1,780 
6172E* 6. 604/1,209 2,080 
3174 3 106/2,100 | 293/100 1,525 
4174 4 _ 156/2,300 395/1,600 1,780 
6174 6 /2,. {1,600 | 2,190 
4174€* 4 145/2,100 | 403/1,200 1,780 
6174E* 6 218/2,100 /1,200 | 2,080 
4 — 30/2, 273/1,000 1,040 
4 145/2,100 403/1,200 1,550 
6v 430/1,000 1,340 
6I71E* 6 — 218/2,100 604/1,200 | 2,010 
6v — 218/2,100 | 604/1,200 1,855 
6174 6 a 238/2,300 606/1,400 2,190 
7087* 8v 290/2,100 805/1,200 2,305 
62306 RD LD 6 — 310/2,000 | 916/1,000 | 3,260 


Industrial Engines with Torqmatic 
werter 
Geries 71 and 110) 
3 - 6/2,000 | 640 1,635 
4080 4 an 104/2,000 | 1,259 3 2,100 
6080 6 167/2,000 | 1,732 2,610 
308! 3 “= 76/2,000 | 640 = 1,635 
408! 4 04/2,000 | 1,259 {| 2,100 
608! 6 167/2,000 | 1,732 || 2,610 
62306 RD 6 ~ 212/1,800 | 2,780 3,785 
Mari: 
axe 3, 71 and 110) 
tai 
3-53 RH 3-53 LH 3 62/2,200 86/2,800° 1,050 
4-53 RH LH 4 85/2,200 | 120/2,800* _ 1,200 
6V-71 RH 6V-71 LH 6v 180/2,300 | 230/2,300* - 2,570 
8V-71 RH 8V-71 LH 228/1,800 | 308/2,300* - 3,130 
12V-71 RH 12V-71 LH 335/1,800 | 456/2,300 _ 4,485 
16V-71 RH 16V-71 LH 16Vv 445/1,800 | 607/2,300 a 7,000 
1c 3072 C 3 68/1,800 | 110/2,300 1,580 
4071 C 4072 C 4 95/1,800 | 151/2,300 _ 1,700 
6071 A 6072 A 6 147/1,800 | 235/2,300 - "2,740 
6071 E 6072 E 6 170/1,800 _ - 2,740 
62206 RD 62206 LB 1,800 /2,000* 4,235 
62207 RD 62207 LB 227/1,800 | 314/2,000 4,335 
12005 A 12006 A 12 295/1,800 | 470/2,300 _ 5,860 
12 295/1,800 (2, 6,400 
12003 C 12 295/1,800 | 470/2,300 - 7,500 
24003 4 590/1,800 | 893/2,100 - 12,850 
Aluminium Marine Engine 
71) 
4088 151/2,300 1,920 
6087 6088 6 /2,300 2,270 
6071 B 6072 B 2,270 


* Fitted with four valves per cylinder. 


Gleniffer Engines Ltd. 

The Gleniffer water-cooled marine diesels cover a range 
of powers from 24 to 160 b.h.p. and are designed for main 
propulsion systems or for powering self-contained electric 
generator sets. Wet cylinder liners are used, and horizontally 
opposed valves open into a spherical combustion chamber. 


—- Section through valve. 


Valve operation is by rockers, which, for the exhaust valve, 
work direct on the high camshaft. The inlet valve is operated 
by a short horizontal pull-rod by a rocker from the same 
camshaft, which is driven by a duplex roller chain. For 
twin-screw operations the engines may be handed to form 
a pair. 


Type No. of Capacity Normal Weight (ib.) with 
(litres) — 
ng propel 

(b.h.p./r.p.m.) shaft 

0B2 2 3-48 24/1,000 2,576 

0B 3 3 5-2 36/1,000 2,940 

OB 4 4 6% 48/1 ,000 3,220 

DB6 6 72/1,000 3,950 

OH 3 3 123 60/900 4,140 

OH 4 4 16-4 80/900 4,480 

DH6 6 120/900 5,750 

OHS 8 728 160/900 6,980 


Graymarine (Marine Power (Poole) Ltd.) 

The noteworthy feature of these diesels is the air cell 
type of combustion chamber which, it is claimed, reduces 
the pressure peaks and permits smoother and quieter opera- 
tion. The 4-cylinder models are fitted with wet type cylinder 
liners, the 6-cylinder models being without cylinder liners; 
all blocks are cast from chrome molybdenum iron alloy. 
All engines employ overhead valves operated by pushrods 
from a gear-driven camshaft. These engines are designed 
for marine use and are complete with transmission gears 
which are available in various ratios. The cooling system 
is of the enclosed fresh water type, using a belt-driven 


centrifugal pump; an outboard type heat exchanger is fitted 
as standard, with the inboard type heat exchanger as 
optional. 


Type No. of ity Max. Max. Max. torque Dry 
cylinders| (litres) continuous | (b.h.p./r.p.m.) | (Ib. ft./r.p.m.) | weight 
rating (Ib.) 
(b.h.p./r.p.m.) 
Four—D 129 4 2-115 23/2,000 30/2,220 83/1,600 656 
Four—D 154 4 2-573 24/1,600 30/1,800 100/1,100 1,100 
Four—D 277 4 4-538 50/2,000 66/2,200 200/1,000 1,440 
Six—D 427 6 6999 135/2,200 150/2,400 400/1,200 2,510 
Six—D 802 6 13-153 157/2,000 190/2,200 490/ | ,200- 2,900 


Industrial Power Units Ltd. 


The JLO range of engines are manufactured in Germany 
and are lightweight, fan-cooled, two-stroke diesels. The 
365-c.c. capacity develops 7:0 b.h.p. at 2,500 r.p.m., while 
the 660-c.c. engine develops 12-0 b.h.p. at 2,000 r.p.m. 


British Polar Engines Ltd. have pointed out that the type No. 
of their smallest diesel engine is M44I (not M.141, as given on 
page 696 of the November issue). 


Air-cooled DL 660. 


: 
No. of Max Max. power | Max Ory No. of Max Max ita 
Basic Type cylinders | continuous (ib. weight Basic Type cylinders} continuous |  (b.h.p./ (Ib. ft. weight 
ting F.p.m. (ib.) rating p.m.) f.p.m.) (ib.) 
(b.h.p./ (b.h.p./ 
r.p.m.) r.p.m.) 
> 
~ 
— 
~< 
\ > 
i / \ 
Vals 
1 
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International Harvester Company of Great 
Britain Ltd. 

This company designs and manufactures, in England, 
two models of water-cooled diesel engines. They are the 
BD-144 and BD-264 engines, both of which have overhead 
valves operated by pushrods from a gear-driven camshaft. 
The BD-144 is a robust engine designed specifically for the 
tough treatment that farm tractors receive, and is fitted to 
both agricultural and industrial versions of the 30 h.p. B-250 
and 35 h.p. B-275 tractors. A prolonged, steady power 
stroke and smooth running are assured by the through- 
type combustion chambers and pintle nozzle injectors, the 
latter being less prone to blockage than the multi-spray type 
injectors. Electric glow plugs in the combustion chamber 
ensure quick starting from cold. 

The D-264 is also British made, and quick starting at low 
temperatures (40 deg. of frost) is possible, again through 
the use of glow plugs in the precombustion chamber. 


Automotive BD-264. 


T No. of | Capacity Max. > Max. torque Dry 
cylinders} (litres) (ohplepm) (ib. ft./r.p.m.) 
(b-h.p./r.p.m.) 
BD-144 2-36 27-8/1,750 30-5/1,750 97-5/1,500 554 
BD-144-A 4 2% 31 -8/1,875 35/1,875 104/1,400 
BD-264 433 55/1,500 200/1,100 1,001 


Kelvin (The Bergius Co. Ltd.) 

The Kelvin diesel marine engines produced by this com- 
pany range from 10 h.p. up to 240 h.p., and are designated 
models J, K, P and T. All these models are of the four-stroke 
cycle type and are fitted with directly attached reverse, or, 
in the case of models KR and T, reverse/reduction gears. 
The model KR reverse/reduction gear incorporates a 2:1 
ratio reduction; the model T reverse/reduction gear can 


incorporate either 1:1, 2:1, 24:1 or 34:1 ratio gears. 

In addition to the above mentioned, the models P and K 
can be fitted with 2:1 ratio reduction gears, which mount 
directly on to the existing reverse gear. 

Direct injection type of combustion system is used with 
overhead valves operated from a gear-driven camshaft. 
Models J and K use dry cylinder liners and models P and T 
have wet type liners. 


Basic types No. of | Capacity Max. Max. rating . jue Dry 
cylinders| (litres) continuous | (b.h.p./r.p.m.) (Ib. ft.) weight 
rating (Ib.) 
(b.h.p./r.p.m.) 
P2 2 1-06 10/1 
P2R 2 1-06 10/1300 
P4 4 2-13 20/1,500 20/1,500 70 750 
P4R “ 2:13 20/1,500 20/1,500 70 791 
2 2 2-89 22/1;000 22/1;000 115-5 1,354 
3 3 434 33/1,000 33/1,000 17325 | 1610 
4 4 58 44/1,000 44/1,000 231 1,866 
K2 2 8-14 44/750 44/750 308 3,168 
K3 3 12-21 66/750 66/750 462 3,735 
K3SR 3 12-21 66/750 66/750 462 4,100 
K4 4 16:29 88/750 88/750 616 4,350 
K4SR 4 1629 88/750 88/750 616 4/800 
KR4 4 16-29 88/750 88/750 616 5,500 
KR6 6 24-43 132/750 132/750 924 6,777 
T4 4 15-49 120/1,000 120/1,000 630 5,600 
240-b.h.p. T8. 
T No. of Capac! Cooli Max. Net d 
Kirloskar (Marchant Engineering Ltd.) satin) 
These engines are primarily for industrial and marine AAI 1 $53 w 5/1,500 370 
use, and are compression-ignition, four-stroke engines using 4 w 
an open type combustion chamber in the crown of the =m! : = a 5/1,500 = 
6/1,800 487 
pistons. Hand starting is employed, and Models B2, B4 and Marine) 
AVA2 1,106 A 10/1,800 
1M11 X11 have removable wet cylinder liners. IMI X I \ 1,045 w 10/1,500 475 
B2 series {I 2 2,090 w 20/1/500 907 
AV2 2 1,106 w 10/1,500 507 
B4 4 4,180 w 40/1,500 1,491 


Krupp (J.M.J. Maus Ltd.) 
The Krupp water-cooled diesel engine operates on the 
two-stroke cycle with uniflow scavenging by means of a 


D 433 3-25-litre. 


belt-driven Rootes blower. Multiple overhead exhaust 
valves are used and are operated by short pushrods from a 
high gear-driven camshaft. Wet cylinder liners are used. 


Type No. of | Capacity Max. Max. power | Max. torque | Weight 
cylinders} (litres) (Ib. ft./r.p.m.) (Ib.) 

(stationary — ) 

engine .h.p./r.p.m. 

(b.h. rem) 
D 433 4 3-25 105/2,400 132/2,500 
D344 3 436 S00 138/1,950 
047 4 475 120/2,000 160/2,400 
D 459 4 5-81 155/1,800 183/1,900 

D 573 5 727 187/1,800 

0710 7 10-17 264/1,800 310/1,850 


wi 
: 
é 
— 
“oS 3-3-3 
Jj erly 
Ae 
ab, 


Larsson Wilson Marine Motor Co. Ltd. 
These water-cooled marine engines are of the same bore 
and stroke, and employ an open-type combustion chamber 
in the crown of the piston. Overhead valves are used, and 
are operated from a gear-driven camshaft. Weights given 
are for engine complete with reverse/reduction gearbox. 


R. A. Lister & Co. Ltd. 

Types LD and SL are air-cooled four-stroke diesels with 
pintle-type injection nozzles and a combustion chamber 
within the crown of the piston. Various forms of power 
take-off are available and reverse rotating engines may be 
supplied. 

Types HA and HB cover a range of 2-, 3- and 6-cylinder 
engines. The 2- and 3- cylinder models are of the same basic 
construction and draw the cooling air from a fan integral 
with the flywheel, whilst the HA6 and HB6 have twin axial 
flow fans separately driven from the engine. The HA engine 
operates up to a speed of 1,800 r.p.m., the HB extending to 
2,000 r.p.m. 

The water-cooled series are either single- or twin-cylinder 
models arranged for tank or radiator cooling. The engines 
are of the four-stroke type with chrome-hardened cylinder 
blocks. 

The JP series comprise 2-, 3-, 4- and 6-cylinder models 
of four-stroke engines using overhead valves and cylinder 
liners. The valves are operated by pushrods from a driven 
camshaft. 

The JK series are of similar design to the JP series but 
have a higher operating speed. The FR series incorporates a 
dual combustion chamber giving a high compression ratio 
for easy starting and a lower ratio for normal running, 
each cylinder having a separate injection pump. The engines 
are four-stroke units with overhead valves and chrome- 
hardened cylinder liners. 

The Lister Blackstone water-cooled units are the heaviest 
and most powerful engines in the Lister range. The over- 
head valves are operated by pushrods from a gear-driven 
camshaft, the cylinders being fitted with wet liners. Com- 
pressed air starting is standard equipment, but engines may 
be arranged for electric starting. EV and ER are naturally 
aspirated engines, turbo-charged versions being the EVS 
and ERS. The ES and ESS engines are developed from the 
EV and ER ranged to run at higher speeds. 4-, 6- 8-, 12- 
and 16-cylinder engines, both naturally aspirated and.turbo- 
charged, can be supplied as dual-fuel engines and are classed 
as EVDF and ERDF. 


Type No. of | Capacity Max. Max. power | Max. torque Dry 
cylinders} (litres) (b.b.p./r.p.m.) | (Ib. in./r.p.m.) 
rating 
(b.h.p./r.p.m.) 
G.62 6 9-84 105/1,200 105/1,200 1,600/1,200 | 2,755 
G.4l 4 656 90/1,200 90/1,200 1,600/1,200 | 2,425- 
2,443 
Type | Cooling} No. of | Capacity Max. Intermittent | Max. torque Ory 
cylinders | (litres) continuous power (Ib. ft./r.p.m.) | weight 
rating (b.h.p./r.p.m.) (Ib.) 
(b.h.p./r.p.m.) 
LD! A 0 / 1,800 3-85/1,800 11-6/1,550 236 
A 2 /1,800 7-75/1,800 23-2/1,540 416 
Sti A 0-455 [2,000 000 13-84/1,300 236 
SL2 A 2 0-910 [2,000 10-5/2,000 27-8/1,300 416 
SL3 A 3 1-365 123/1,800 14-3/1,800 41-2/1,200 6 
SL4 A 4 1-820 17/1,800 20-9/2,000 54-88/2,000 
HA2 A 2 1-850 22/1,800 23-2/1,800 75/1300 | 610 
HA 3 A 3 2-775 33/1,800 36-2/1,800 112-5/1,210 810 
HA6 A 6 5-550 66/1,800 72-5/1,800 224-2/1,250 | 
HB 2 A 2 1-850 24/2,000 26-4/2,000 1,300 620 
HB 3 A 3 2-775 36/2,000 39-5/2,000 112-5/1,210 790 
HB 6 A 6 5-550 72/2,000 79/2,000 224-2/1,250 1,200 
VA A 1-435 74/850 8-25/850 464/650 735 
w 0-993 /650 3-85/650 672 
w 1-435 /650 6-6/650 672 
w 1-435 8/850 “8/850 74” 
12/2 w 2 2-870 12/650 13-2/650 — 994 
16/2 w 2 2-870 16/850 17-6/850 a 1,062 
IP 2 w 2 2 23/1,200 25/1,200 103/1,000 1,520 
IP 3 w 3 4 35/1,200 38/1,200 155-5/1,000 1,970 
iP 4 w 740 46/1,200 50-4/1,200 206/ 1,000 2,300 
IP 616 w 6 8-610 70/1,200 77/\,200 311/1,000 3,040 
iK2 w 2 2-870 31/1,500 34/1,500 100/1,000 1,520 
w 3 4305 | 46-5/1,500 51/1,500 162/1,250 1,970 
IK 4 w 4 5-740 62/1,500 68/1 ,500 218/1,225 2,300 
IK 6 w 6 8-610 90/1,500 £99/1,150 325/1,500 3,040 
FRI w ' 0-814 9/1,800 9-9/1,800 28-2/1,475 770 
FR2 w 2 1-628 18/1,800 19/1,800 / 1,460 940 
FR3 w 3 2-442 27/1,800 29-7/1,800 84/1,475 1,110 
FR4 w 4 3-256 36/1,800 39-6/1,800 112-2/1,460 1,330 
6 4-884 54/1,800 59-4/1,800 / 1,460 1,720 
Lister-Blackstone Engines* 
ER2 2 242 112/750 123/750 788 6,356 
ER 3 3 36:3 168/750 (750 1,182 7,756 
ER4 4 48-45 (750 247/750 1,577 9,184 
ERS 5 60-5 (750 308/750 ,970 11,536 
ER6 6 72:7 337/750 370/750 365 12,824 
ERS 8 968 450/750 495/750 3,153 16,352 
ERS 4 4 48-45 330/750 363/750 2,313 9,604 
ERS6 6 727 (750 545/750 3,470 13,440 
ERS 8 8 96-8 660/750 726/750 4,627 17,612 
Ev2 2 242 )/600 99/600 788 6,580 
Ev3 3 36:3 135/600 149/600 1,182 8,092 
EV 4 4 48-45 180/600 198/600 9,408 
EVs 5 60:5 225/600 248/600 1,971 11,872 
EVé 6 72:7 270/600 /600 365 13,300 
Evs 8 96-8 360/ 396/600 3,153 16,912 
Evs 4 4 48-45 264/600 290/600 2,313 9,821 
EvsS6 6 727 396/ 436/600 3,470 13,979 
Evs 8 8 968 528/600 581/600 4,627 18,144 
EsS2 2 242 135/900 148/900 6,356 
Es 3 3 36:3 202/900 /900 1,182 7,756 
ES 4 4 48-45 270/900 297/900 1,577 9,184 
ES 5 5 60:5 337/900 371/900 1,971 11,536 
ES6 6 72:7 405/900 445/900 2,365 12,824 
Es 8 8 96-8 540/900 594/900 3,153 16,352 
ESS 4 4 48-45 400/900 440/900 2,333 9,604 
ESS 6 6 72:7 600/900 660/900 3,500 13,440 
Ess 8 8 8 800/900 880/900 4,664 17,612 


* Torque values are taken at normal engine running speed. 


Leyland Motors Ltd. 

These engines are water-cooled four-stroke units with 
overhead valves and direct fuel injection, the pushrods 
being operated from a gear-driven camshaft. Dry type 


Consolidated 
Pneumatic 
compressor 


powered by 
a UE.375. 
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cylinder liners are used and a toroidal combustion chamber 
is machined in the piston crown. These engines are also 
available in diesel power packs with radiator, power take- 
off and silencing system. They are also available complete 
with torque converter drives. 


Type No. of | Capacity Max. Max. power | Max. jue Di 

cylinders} (litres) continuous | (b.h.p./r.p.m.) | (Ib. 

rating (Ib.) 

(b.h.p./r.p.m.) 
4 +1 72/2,200 190/1,300 

0/350 6 5-75 — 105/2,400 255/1,400 1,170 
0/375 6 617 110/2,400 285/1,100 1,170 
0/600 6 98 — 125/1,800 1,640 
0/680 6 150/2,000 450/1,100 1,790 
6 15-2 = 230/1,900 728/1,100 2,530 

UE.250 4 41 55/1,900 71/2,200 190/1,300 920 
UE.375 6 6-17 83/2,000 110/2,400 1,200 1,250 
|E.600 6 9-785 111/1,800 147/2,100 410/1,200 1,900 
6 tte 130/1,800 165/2,100 /1,000 1,925 

6 15-18 173/1,630 /1,900 700/1,150 2,580 

6 15-18 202/1,550 275/1,800 1,200 2,640 

6 5-75 78/2,150 99/2,400 250/1,400 1,210 
6 6:54 125/2,400 300/1,600 1,181 
6 98 140/1,700 438/1,200 
6 548/1,200 1,840 
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M.A.N. (North British Locomotive Co. Ltd.) 

These engines are of the smaller power range and are 
primarily for rail traction, marine and industrial application. 
They are four-stroke engines using the precombustion 
chamber principle. Wet cylinder liners are employed and 
the overhead valves are operated by pushrods. 


T No. of Max. Max. Max. torque Dry 

rating 

(b.h.p./r.p.m.) 

W3V 17- 3 90/800 600/600 3,329 
wav 4 120/800 140/1,000 3,858 
WSV 17-5/22B 5 150/800 175/1,000 1,010/600 4.894 
Wé6v 17-5/22B 6 225/1,100 240/1,200 1,125/750 5,600 
17-5/22B 8 300/1,100 /1,200 1,472/750 6,720 
wev 6 330/1,100 345/1,200 1,644/750 6,048 
we 8 440/1,100 460/ 1,200 2,202/750 7,280 

(supercharged) 


* Completely manufactured by N.B.L. 


W6V 17°5/22B. 


M.A.N. (W. Wykeham & Co. Ltd.) 

The majority of the engines built by Maschinenfabrik 
Augsburg-Nurnberg A.G. in the low power range from 20 
to 300 b.h.p. fall in the category of the M-type engines 
which are used as stationary units, on road vehicles and in 
marine craft. The salient feature of the M-type engines is 
their special combustion process which differs greatly from 
the conventional combustion process in diesel engines. The 
formation of the mixture and the process of the combustion 
depend not only on the physically correct air fuel mixture 
but also on a chemical process owing to the high air tem- 
perature and its influence on the fuel components for mix- 
ture and combustion. In the M-type combustion process 
developed by M.A.N., the fuel is applied to the cool walls 
of the spherical combustion chamber in the form of a thin 
film. The fuel film burns off gradually, ensuring an even 
pressure increase in the engine and a smooth combustion 
process. The time taken by the fuel for evaporation throttles 
the formation of the fuel air mixture and the combustion. 

The smallest of the M-types is the 2-cylinder D0022 M 
engine developing approximately 24 h.p. at 2,000 r.p.m. 4- 
and 6-cylinder versions of this type are also built with out- 
puts of approximately 60 and 90 h.p. The 2-, 4- and 6- 
cylinder versions are built as in-line engines and the 8- 


cylinder version as a V-type engine. They are also supplied 
as horizontal engines. The two newly developed M-types are 
the D 0836 M engines with a continuous output of 105 h.p. 
at 2,200 r.p.m. and the D 2146 M engine developing 135 
h.p. at 2,000 r.p.m. The M.A.N. range up to 300 b.h.p. ends 
with the WV 17-°5/22 engine, which is an in-line engine of 
3 to 8 cylinders used for stationary units (generating sets, 
compressor sets, boring sets), mobile units (locomotives, 
railcars, dredgers, road rollers, cranes, construction 
machinery) and also as marine diesels. 


. of . Max. Max. torque Dry 
(eres). (Ib. ft./r.p.m.) “ay 
ng 
(b-h.p./r.p.m.) 

0022 5 1,800 overload 64/1,800 7% 
Doon 333 J no overload 129/1,200 1,014 
D 0026 M 6 5-89 80/2,200 no overload 1/2,200 1,136 
D 1246M 6 8-28 105/2 no overload 276/2,000 1,621 
D 8 11-64 150/2, no overload [2,000 2,090 
D 1548 MT 8 11-64 180/2,000 no overload 473/2,000 2,344 
(su 

90, 00/900 4,542 

5 265 150/800 175/1,000 919/1,000 6,240 
6 318 210/1,000 240/1,200 1,050/1,200 6,328 
8 424 280/1,000 1,400/1,200 7,541 
WYV.17-5/22M.A. 6 318 310/1,000 345/1,200 1,509/1,200 6,990 
8 42:4 415/1,000 460/ 1,200 2,013/1,200 8,203 


Meadows (Henry Meadows Ltd.) 

All engines are four-stroke direct injection, with a toroidal 
combustion space in the piston crown, Overhead valves are 
operated by pushrods from a gear-driven camshaft, the inlet 
valves being masked to promote turbulence. 

The 6D970 and 970S engines are fitted with wet cylinder 
liners, and have two inlet and two exhaust valves per 
cylinder. 4D330 and 6D500 are fitted with wet liners, and 
have one inlet and one exhaust valve per cylinder. The 
6DS630, 6D630 and 4D420 are fitted with dry cylinder 
liners, and have one inlet and one exhaust valve per cylinder. 

The pressure-charged 6DS630 and 6DS970 are fitted with 


6D630 
turbo-charged. 
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a Holset turbocharger. The marine applications are designed 
for closed-circuit fresh water cooling, with a sea-cooled heat 
exchanger. DJ industrial engines can also be supplied in the 
form of self-contained power mules. 


Type No. of Max. Max. Max. torque Dry 
cylinders | (litres) (b.h.p./r.p.m.) | (Ib. ft./r.p.m.) 
ing 
(b.h.p./r.p.m.) 
Marine 

6 DM 970 6 15-9 162/1,800 3,700 
6 DMS 970 6 215/1,800 3,780 
DM 330 4 5-43 72/3,000 1,300 
(with reverse gear) 

6 DM 630 6 10-35 111/1,800 — 2,910 
(with reverse gear) 

4 DC 330 5-43 100/2,400 1,400 1,048 
330 4 5-43 100/2,400 1048 
4 De 420" 4 69 -- 97/2,000 290/1,000 1,570 
6 DC 500 6 8-14 _ 150/2,500 360/1,500 1,600 
6 6 8-14 150/2,500 346/1,500 1,650 
f DC 630 6 10-35 _ 145/2,000 430/1,200 1,940 
6 DCS 630 6 10-35 _ 200/2,000 568/1,450 2,000 
6 DC 970 6 15-9 200/1,800 615/1,150 3,550 
6 DCS 970 6 15-9 = 270/1,800 855/1,250 3,720 
Max. torque on 

4D) 420 4 69 79/1,800 250/1,100 1,480 
6 DJ 630 6 10-35 110/1,800 = 365/1,100 1,790 

6 DI S00 8-14 97/1800 295/1,350 | 1,510 
330 4 5-43 70/2,000 195/1,400 970 
6 DIS 630 6 10-35 150/1,800 _ 455/1,500 1,900 
6D) 970 6 15-9 162/1,800 = 560/1,000 3,500 
6 DIS 970 6 15.9 250/1,800 _ 800/1,250 3,560 


Engineering Materials and Design 


- 


TLS. 


Mirrlees, Bickerton & Day Ltd. 


The smallest engines made by this company are the TL 
series, and are suitable for marine (main propulsion or 
auxiliaries), rail traction and industrial applications. The 
basic engine is similar for all applications and is a four- 
stroke direct-injection engine using wet cylinder liners. The 
TLS 6 model uses a Buchi type of exhaust gas turbo-charger. 


Type No. of me 
rating 
(b.h.p./r.p.m.) 
Marine iliary), Industrial and Traction 
TL3 3 157/600 
TL4 4 210/600 
TS 5 262/600 
TL6 6 315/600 
TLS 6 6 405/600 
Marine (Main) 
3 141/600 
TLé é 702600 {reverse reduction gear 
TLS 6 6 366/600 
charged) 
TL6 6 282/600 \ Direct reversing 
TLS 6 6 
TL6 6 282/600 reversi ithout 
TLS 6 6 366/600 


Mercedes-Benz (Great Britain) Ltd. 


The following table covers the range of diesel engines 
up to approximately 300 b.h.p. The Mercedes-Benz engines 
are all fresh-water-cooled four-stroke engines with over- 
head valves operated by pushrods from a gear-driven cam- 


OM 315 8:27-litre. 


shaft. Wet type removable liners are used on the M and MB 
ranges and dry type liners are used on the OM range. The 
combustion chamber is of the prechamber type. These 
versatile engines are suitable for automotive, marine, rail 
traction and industrial applications. 


T No. of | Capaci Max. Max. power | Max. torque Ory 
cylinders (litres). (b.h.p./r.p.m.) | (Ib. ft./r.p.m.) 
rating 
(b.h.p./r.p.m.) 

M 2028 2 6-47 49-3/1,200 54-2/1,200 267/850 1,590 
M 203 B 3 97 85-7/1,200 5/1,200 950 160 
M 2048 4 12-93 113/1,200 124/1,200 556/1,000 2.715 
OM 636 4 1-77 31-5/3,000 5/3,000 61-5/1,900 
OM 312 6 4:58 69/2,400 [2,400 180/1,500 
OM 326 6 10-81 138/1,800 152-5/1,800 fi, 1,740 
OM 321 6 8/2,600 5/2,600 210/1,800 782 
OM 315 6 8-27 110-5/1 800 122/1,800 /1,250 1,775 
MB 846A 6 20-16 222/1,500 248/1,500 880/1,000 4,066 
MB 8468 6 20-16 1,500 248/1,500 880/1,000 4,200 
(horizontal) 

846,Ab 6 20-16 286/1,500 315/1,500 1,140/1,050 4,298 

646 Bb 6 20-16 286/1,500 315/1,500 1,140/1,050 4,640 
(supercharged 

izontal) 
Ac 6 

igh su 

MB Bs Ad 6 on request. 
(high super- 
charging and 
inter-cooling) 


The National Gas-Oil Engine Co. Ltd. 

The LE and LES engines from the lower power range of 
National diesel engines are suitable for many industrial and 
Marine applications. The engines employ wet cylinder liners 
and the overhead valves are operated by pushrods from a 


gear-driven camshaft. The direct-injection combustion 
principle is employed. 
T No. of | Capaci Max. Max. Max. Di 
cylinders (litres). continuous (b.h.p. (lb. weigh 
rating 
(b.h.p./r.p.m.) 
LE 4 4 977 120/1,800 132/1,800 4401100 2,550 
LE 6 6 14-67 185/1,800 203/1,800 660/1,200 | 3,400 
6 6 1467 240/1,800 264/1,800 $50/1"300 3,550 
) 
ine with 
starting 
and 
h. box) 
LE 4M 4 9 "3,900 
LE 6M 6 14-67 00 4,900 
LES 6M 6 14°67 5,750 
(turbo-charged) 


Six-cylinder marine. 


Newage B.M.C. (Newage (Manchester) Ltd.) 

These engines are the industrial versions of the standard 
B.M.C. range of diesels. Except for the 2-2-litre, which has 
dry cylinder liners, the engines have wet liners and direct 
injection. The 2-2-litre employs a Ricardo Comet com- 
bustion chamber. These engines are also available as a 
power pack, complete with radiator, fuel tank, silencing 
system and power take-off. 
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T and No. of Max. Max. power | Max. torque Dry 
Cope cylinders continuous (b.h.p./r.p.m.) | (Ib. ft./r.p.m.) weight 
(litres) rating (ib.) 

(b.h.p./r.p.m.) 
22 4 28/2,000 33/2,000 680 
2-55 3 38/2,000 109/1,600 672 
34 4 42/2,000 55/2,000 150/1,410 760 
St 6 62-5/2,000 82/2,000 225/1,400 860 
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Paxman (Davey, Paxman & Co. Ltd.) 

In this survey data have been restricted to engines with 
outputs up to 450 b.h.p., but details of engines above this 
power are available from the manufacturers. Recent addi- 
tions to the Paxman range, are the new Vega (YGA) air- 
cooled engines and the compact, lightweight (6°5-7-0 Ib./ 
b.h.p.) Ventura (YJ) water-cooled engine. 

Specific design features of the Paxman engines include a 
closed-type cooling system with integral engine-driven 
centrifugal water pumps, and for air-cooled engines a high 
efficiency axial flow fan, chain driven from the crankshaft. 

The crankcase is cast-iron with integral ribbing, the 
upper surface carrying the cylinder blocks arranged in two 
banks. The water-cooled blocks are cast-iron with hardened 
and tempered liners (RPH engines) or wet liners (YHX 
engines). 

The valve gear consists of one inlet and one exhaust 
valve per cylinder with stellite-faced seats closing on har- 
dened valve inserts in heads (RPH and YGA engines); two 
inlet and exhaust valves are fitted to other engines. Valves 
are actuated by pushrods from a central camshaft. Maxi- 


mum accessibility is assured, since the engines are built up 


from a series of self-contained, easily-handled sub- 
assemblies. This enables servicing to be rapidly carried out, 
especially when a service exchange system is in force. More- 
over, large crankcase doors facilitate the removal of 
pistons, connecting rods and bearings. A modern quality 
control system ensures strict interchangeability of complete 
units and all components, thus dispensing with hand fitting. 


T No. of | Capacity Max. Max. power | Max. torque Dry 
- cylinders] (litres) continuous | (b.h.p./r.p.m.) | (Ib. ft./r.p.m.) | weight 
rating cont. rating (Ib.) 
(b.h.p./r.p.m.) 

PH 4 19-56 160/1,500 176/1,500 (950 5,350 
4RPHX 4 19-56 /1,500 740/1,000 5,400 
6RPH 6 29-33 274/1,500 301/1,500 1,090/1,000 6,400 
6RPHX 6 29-33 304/1,500 334/1,500 1,180/1,000 6,500 

RPH 8 39-00 366/1,500 402/1,500 1,420/900 7,600 
8RPHX 8 39-00 406/1,500 (i 1,570/850 7,700 
6YHX 6 29-33 400/1,500 ft, 1,590/850 6,585 
6ZH 6 29-33 300/1,500 330/1,500 1,280/850 5,300 
6ZHX 6 29-33 410/1,500 450/11, 5,400 
8YGA 8 24-40 / 1,800 310/2,100* 820/1,350 3,475 
8YGAX 8 24-40 345/1,800 405/2,100* 1,150/1,550 3,575 


In the above tabi eo in the type desi, ion denotes pressure-charged engine (Holset air cooled turbo-blower). 
ZH th tor the floor of rail cars, but can be used for other applications where 
overall height is veswicted. 


Pelapone Ltd. 

These engines are designed for industrial applications 
and for marine propulsion units. The engines are four-cycle 
types, cold starting and using a combustion system based 
on the Richardo Whirlpool swirl chamber in the cylinder 
head. Dry replaceable cylinder liners are used and the 
overhead valve gear is operated by pushrods from a gear- 
driven camshaft. 


All ratings ore in accordance with British Standard 649 :1958, with the ae pert of those marked *, which ore for automotive appl:- 
cations only. For marine propulsion applications: the morine output at the gearbox output pan ot is the continuous rating 
tess 74 per cent for reverse/reduction and 44 per cent for 

T No. of Max. Max. rati Max. torque Dry 
cylinders| (litres) continuous (Ib. ft./r.p.m.) “a 
rating 
(b.h.p./r.p.m.) 

Model Si fl 1-52 14/1,500 15-4/1,500 63/1,000 952 

Model 52 > 3-04 29/1,500 1,500 126/1,050 | 1,288 

Model 53 3 456 43/1,500 47-3/1,500 189/950 1,680 

Model 54 4 6-08 | 57-5/1,500 63/1,500 254/1,050 | 1,908 

Model 56 6 9-12 /1,500 95/1,500 376/1,050 | 2,530 

Model 6! 1 0-79 7/1,500 7-7/1,500 31/1,000 672 


Perkins Engines Ltd. 

The current range of Perkins diesel engines has been 
designed basically for industrial, agricultural and marine 
duties, where robust construction and easy maintenance are 
necessary, and as power units for automobiles, trucks and 
buses, where engine compactness, light weight and flexibility 
of performance over a wide speed range are essential. The 
engines listed are all four-stroke, water-cooled, normally- 
aspirated engines, with straight, in-line cylinder arrange- 
ment. All are vertically arranged, with the exception of the 


Dry 
No. of Max. Max. Max. torque ight 
cylinders continuous (ib. ft./r.p.m.) 
rating ( 
(b.h.p./r.p.m.) engine) 
Four 1-62 48/4,000 73/2,250 320 
Four 99 
Ay 3 2-36 41/2,400 100/1,400 398 
Six 354 (V) 6 58 — 112/2,800 260/1,450 836 
Six 305 (V) 6 50 — 89/2,600 — 684 
Four 203 (V) 4 3-33 _ 63/2,600 147/1,350 477 
Agricultural 
Four 99 (TA) 1-62 39/3,000 /1,900 330 
P3144 3 2-36 2,250 100/1,000 
A) 7 3-33 57/2,250 151/1,350 477 
70 (TA) 4 
394 6 58 107/2-400 266/1,300 1,050 
ial 
P3/144 (1 3 2-36 33/2,000t 41/2,000 101/1,400 456 
203 (9) 3-33 47/2,000 60/2,400 151/1,350 477 
Six 305 (1) 6 5-0 71/2,000 87/2,400 218)! -250- 704 
R6 (i) Mk 2 6 5-56 69/2,000 102/2,400 240)! ,600 904 
i) 6 7:39 105/2,000 123/2,100 318/1,600 1,100 
Four 270 (1) 4 442 57/2,000 190/1,000 722 
Four 99 (I) « 1-42 34/3,000 42/3,600 73/2,250 330 
Marine Max. Cont. Max. We. with) 
s.h.p./r.p.m. | Intermittent accesso- 
ries 
Four 99 (M) 1-62 33/3,000 3,600 495° 
P3/144 (M) 3 2-36 30/2,000 37/2,250 1,002* 
Six 305 (M) 6 50 69/2,000 84/2,400 = 1,040° 
Four 270 (M) 4 442 58/2,000 a a 1,150° 
) 6 7:39 100/2,000 120/2,100 = 1,350* 
+ Industrial BS 649.1958 unless otherwise stated. 
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C.305 type, which is a horizontal unit inclined at 24 deg. 

The cylinder blocks and crankcases are one-piece castings 
in high-grade iron, and the cylinder heads are also cast 
iron. There are two’ overhead valves per cylinder operating 
in cast-iron guides, two springs being used for each valve. 
Other main features are as follows: 


Engine | Combustion| Cylinder | Timing | No. of e 
Type system liner type | drive main 
bearings 
Four 99 | H Chamber | Cast iron, | Gear 3 
(pre- “wet” 
combustion) 
P3/144 | Perkins (pre-| Cast iron, | Gear 4 
combustion “dry” 
chamber) 
Four 203 Perkins Steel, Gear 5 
chrome- 
plated, 
“dry” 
Four 270 Direct Cast iron, | Gear 3 
injection “wet” 
Six 305 Perkins Steel, Chain 7 
and chrome 
C.305 plated, 
“dry” 
R6 Mk.2 Perkins Cast iron, | Chain 7 
“dry” 
Six 354 Direct Cast iron, | Gear 7 
injection “Dry” 
S6 Perkins Cast iron, | Chain 7 
“dry” 
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Petters Ltd. 


Petter diesels cover a range from 14 to 108 b.h.p. Features 
common to all units are overhead valves, four-stroke cycle 
operation, combustion chambers formed in the piston 
crowns, direct injection and easy starting. All water-cooled 
units have removable wet cylinder liners. 

The engines are vertical 1-, 2-, 3- or 4-cylinder units 
except for the two largest air-cooled types, the PDV’s, 
which are of V-form. 

A PAZI1 14 to 3-b.h.p. single-cyinder engine is the 
smallest diesel in the Petter air-cooled range, which includes 
AVA and PH singles and twins of 3 to 16:4 b.h.p., PC 1- 
to 4-cylinder types of 3-25 to 20 b.h.p., PD units with 2 to 
4 cylinders of 16 to 54 b.p.h., AS 2- to 4-cylinder types of 
6°5 to 33 b.h.p., PDV6 and PDV8 of 54 to 108 b.h.p. The 
water-cooled range of 3 to 48 b.h.p. includes AV, PHW 
and B units with 1 to 4 cylinders. 

Variations of power take-off and starting arrangements 
are offered to suit very widely differing applications for 
contractors’ plant, industrial and agricultural machines and 
marine auxiliaries. 

Air-cooled and water-cooled marine propulsion units 
of 3 to 104 b.h.p. and 3 to 48 b.h.p. respectively are avail- 
able, and have a choice of drive arrangements. 


PDV8 air-cooled. 


John Robson (Shipley) Ltd. 

All these engines are horizontal single- or twin-cylinder 
models for industrial applications. The RB engine has the 
water hopper for cooling integral with the engine, and for 
short periods may be run without an additional water 
supply. Direct injection of fuel is employed with overhead 
valves, the cylinder liners being of the wet type. A single 
flywheel is provided. The RC engine is a larger model of 
similar design to the RB, and is provided with two flywheels. 

The A type engines are of greater b.h.p. than the RB 
and RC series, and are available with flywheels suitable for 
the specific application of the engine. 


Type No. of | Cooling} Capacity Peak Peak Maximum Ory 
(cc.) continuous | intermit- ey weight 
rating | tent rati (Ib. { (1b.) 
-h.p./ (b.h.p. F.p.m. 
r.p.m.) f.p.m. 
Industrial and General Purpose 
PAZI A 348 3/1800 |. 3-3/1,800) 11-3/1,400| 236 
AVAI ' A 553 6/1,800 6-6/1,800 | 22-65/1,600| 412 
AVA2 2 A 1,106 12/1,800 | 13-2/1,800) 45-3/1,600) 
PHI A 659 8-2/2,000 9/2, 28-57/+,700} 415 
PH2 2 A 1,318 16-4/2,000 18/2,000 | 57-15/1,700| 563 
PCI A 5/3,000 5-5/3,000 | 12-24/2200| 243 
PCc2 2 A 696 10/3,000 11/3,000 38/2, 329 
PC3 3 A 1,044 15/3,000 | 16-5/3,000 | 38 439 
4 A 1,392 3,000 22/3,000 | 50-76/2,200| 503 
PD2 2 A 2,257 24/1800 | 26-4/1,800|  84/1,200| 969 
PD3 3 A 3,387 36/1,800 | 39-6/1,800) 123/1,400/ 1,124 
PD4 4 A 4.515 [2,000 | 5$9-4/2,000| 168/1,500| 1,329 
PDV6 6 A 6,766 78/1,800 | 85-8/1,800 | 257-5/1,200| 1,640 
PDV8 8 A 9,033 108/2,000 | 118-8/2,000} 362/1,400 | 2,064 
avi 1 w 553 6/1,800 6-6/1,800 | 22-65/1,600 
Av2 2 w 1,106 12/1,800 | 13-2/1,800| 45-3/1,600| 545 
PHIW i w 659 8-2/2,000 9/2,000 | 28-57/1,700| 393 
2 w 1,318 | 16-4/2,000 18/2,000 | S7-15/1,700} 551 
82 2 w 2,090 20/1,500 22/1,500| 77-5/ 1,022 
t 
B3 3 w 3,135 36/1,800 | 39-6/1,800/ 116-1/ 1,264 
B4 4 w 4,180 1,800 | 52-6/1,800) | 1,570 
Marine 
AVAIM A 553 6/1,800 17-5/ 513-595* 
AVA2M 2 A 1,106 12/1,800 _ 35/ 661-741* 
PHIM A 659 8-2/2,000 21-91/1,000 
-1,800 $17-599° 
PH2M 2 A 1,318 | 16-4/2,000 — 43-82/1,000 
-1,800 665-745° 
PC2M 2 A 6% 10/3,000 17-44] 552-572* 
PC3M 3 A 1,044 15/3,000 _ 26-15/ 655-675* 
PC4M 4 A 1,392 20/3,000 34-87/ 719-739° 
PD2M 2 A 2,257 1,800 = 70-4/ 1,800 | 1,126-1,176* 
PD3M 3 A 3,387 108-4/1-800 1,281-1,331° 
PD4M 4 A 4,515 52/1,800 151-5/1,800 | |,486~-1,536* 
PDV6M 6 A 6,676 78/1,800 236/1,200 | 1,900-1 ,960* 
PDV8M 8 A 9,033 104/1,800 315/1,200 | 2,344-2,444* 
AVIM w 553 6/1,800 17-5/ 518-600" 
AV2M 2 w 1,106 12/1,800 35/ 701-781* 
PHIWM ' w 659 8-2/1,800 21-91/1,000 
-1,800 518-600* 
PH2WM 2 w 1,318 16-4/1,800 43-82/1,000 
—1,800 701-781* 
82M 2 w 2,090 20/1,500 70-4/ 1,179-1,229° 
Constant 
83M 3 w 3,135 30/1,500 — 105-5/ 1,421-1,471* 
B4M 4 w 4,180 40/1 ,500 140-9/ 1,727-1,777° 
* Depending on georbox 
Basic ¢ No. of i Max. Max. Max. 
cylinders} (litres) continuous (Ib. 
rating (Ib.) 
(b.h.p./r.p.m.) 
AI7 1 7:04 17/430 19/430 232/430 3,052 
A2l | 8-82 21/400 23/400 301/400 3,500 
12-4 29/370 412/370 4.718 
A32 1 15-8 35/340 540/340 5,782 
A400 21-82 40/320 44/320 722/320 7,308 
ASO ' 28-2 50/300 55/300 960/300 | 10,542 
A60 ! 365 60/280 66/280 1,240/280 | 12,684 
474 75/260 82/260 1,640/260 15,722 
A88 608 88/240 97/240 2,130/240 17,388 
AISO 2 952 150/260 169/268 3,280/260 604 


Rolls-Royce Limited 


The horizontal Rolls-Royce engines are primarily for 
rail traction, but are equally well suited to other applica- 
tions. Modified versions of all the engines can be made 
available to suit specific applications, such as automotive, 
industrial and marine purposes, and various forms of power 
take-off, i.e. fluid drive or torque converters, can be fitted. 
Handed versions of the engines are possible. 

The engines operate on the four-stroke principle, with 


Six-cylinder automotive. 


direct injection of fuel into an open type of combustion 
chamber. Wet replaceable cylinder liners are used, and the 
overhead valves are operated from a gear-driven cam- 
shaft; the supercharged models employ a Rootes-type 
blower and are designated S in the table, while turbo- 
charged, engines carry a T in the type number. 


Basic ¢: No. of | Capaci Max. Max. rati Max. torque 
cylinders (litres). (Ib. ft./r.p.m.) 
ng i 
(b.h.p./r.p.m.) 

C4.N 4 8-1 113/1,800 140/2,100 380/1,400 1,990 
C4.S 4 81 140/1,800 183/2,100 530/1,300 | 2,200 
C6.N 6 12-17 170/1 210/2,100 2,500" 
C6.S 6 12:17 210/1,800 275/2,100 790/1,300 | 2,790* 
C6.T 6 12:17 235/1,800 300/2,100 2,690" 
C8.N 8 16-2 227/\,800 280/2,100 764/1,400 3,100 
8 16-2 2280/1 ,800 366/2,100 1,044/1,400 3,400 
a 8 16-2 315/1,800 400/2,100 1,135/1,400 3,370 
horizontal) N 6 12-17 178/1,800 210/2,100 1,300 | 2,460 
s 6 12-17 790)1'300 2,580 
a T 6 12.17 262/1,800 A 300/2,100 850/1,400 | 2,500 
horizontal) N 8 16-2 1,800 280/2,1 764/1,400 3,220 
s 8 16-2 366/2,110 3,340 
8 162 349/1,800 400/2,100 1,135/1,400 3,250 
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» * These volves ore for reil traction’ 
§ 2.730 with dry sump lubricaven, 
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HE Factories Acts place certain restrictions upon de- 
ae of machinery for use in industry. Strictly, the 
statutory requirements are put on the ones who sell or hire 
out the machinery (or their agents). In practice, this usually 
means the designer’s employer. The statutory restrictions 
set out in the Factories Acts themselves are of general appli- 
cation, but those contained in Regulations apply only to 
the industries concerned. 

If a new machine is used in a factory without proper safe- 
guards, the factory occupier is liable to be prosecuted by the 
Factory Inspector. This is so even if the designer has failed 
in his duty, but it does not endear him to the purchaser of 
the machine. 

Whatever the legal liabilities in an individual case, safety 
is best achieved by being built into the design and not 
superimposed later. This is necessarily the task of the de- 
signer. Perhaps altering a dimension of no significance in 
itself may permanently remove a trapping risk, and so attain 
the ideal of inherent safety by design. At the other extreme, 
complex problems may arise, as in the safe design of elec- 
tronic apparatus for automation. 

One of the designer’s problems is to know what, in the 
hurly-burly of shop-floor conditions, is dangerous. Whilst 
some hazards are obvious, others are not. In the words of a 
well-known High Court judgment: “In considering whether 
machinery is dangerous, it must not be assumed that every- 
body will always be careful. A part of machinery is dan- 
gerous if it is a possible cause of injury to anybody acting 
in a way a human being may be reasonably expected to 
act in circumtsances which may be reasonably expected to 
occur.” 

It has been reiterated in the Courts that the careless 
workman has to be protected, and that foreseeable acts have 
to be contemplated when assessing danger. 


The Dangerous Parts of Machinery 
It is of practical assistance to study the list of the twenty- 
five dangerous parts of machinery drawn up by H. A. 
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This autoclave, in the Du Pont 
laboratories at Berkhamsted, is fitted 
with interlocks to prevent the operator 
from releasing the door-catch 
mechanism while it is under pressure. 


SAFETY IN 
MACHINE DESIGN 


After emphasising the designers’ responsibility 
with regard to safety, and listing twenty-five 
dangerous parts, the author discusses the 
influence of increased mechanisation, and gives 
some examples of safe and unsafe designs 


by V. A. BROADHURST, B.A., M.W.E.S. 


Hepburn, who was formerly Deputy Chief Inspector of 

Factories. Briefly, these are: 

(1) Revolving shafts, spindles, mandrels and bars, e.g., 
spindles of vertical drilling machines. 

(2) Intakes of belts and pulleys, chains and sprockets and 
the like. 

(3) Intakes of pairs of revolving parts, such as toothed 
gearing and in-running rolls. 

(4) Revolving beaters, spiked cylinders and similar parts. 

(5) Rotating discontinuous parts, e.g., fan blades and open 
arm pulleys. 

(6) Traps between revolving mixer arms and casings, e.g., 
trough mixers. 

(7) Traps between rotating control handles and fixed parts, 
e.g., traverse handles of lathes. 

(8) Revolving worms or spirals in casings, e.g., worm 
conveyors. 

(9) Revolving high-speed cages in casings, e.g., hydro 
extractors, centrifuges. 

(10) Projections on revolving parts, e.g., set screws. 

(11) Revolving drums and cylinders, e.g., foundry rumblers. 

(12) Projecting metal fasteners, e.g., on driving belts. 

(13) Traps between reciprocating tools and dies, e.g., of 
power presses. 

(14) Reciprocating knives, e.g., guillotines. 

(15) Rotating cutting tool edges, e.g., milling machines, 
circular saws. 

(16) Gears and rack strips, e.g., the inter-roller drives of 
printing machines. 

(17) Nips between connecting rods or links and rotating 
wheels, cranks or discs, e.g., side motions of certain 
types of printing machines. 

(18) Closing nips between platen motions, e.g., letterpress 
platen printing machines. 

(19) Cutting edges of endless band cutting machines, e.g., 
band saws and band knives. 

(20) Pawl and notched wheel devices for intermittent feed 
motions, e.g., power press dial feed tables. 
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(21) Revolving wheels or cylinders working in pans or on 
tables, e.g., edge runners. 

(22) Traps between fixed and unidirectional moving parts, 
e.g., bucket elevators in casings. 

(23) Revolving wheels, such as abrasive wheels. 

(24) Reciprocating and fixed parts (other than the tool and 
die type), e.g., sliding tables and fixtures. 

(25) Moving balance weights and deadweights, e.g., lift 
counterbalance weights. 

Extensive though this list is, it does not comprise all the 
dangerous parts of machinery. With some machines, for 
instance, there is a risk of fragments of the machinery, or 
of the material it is working on, being thrown off. Two well- 
known examples are the disintegration of a manufactured 
abrasive wheel, and the violent ejection of wood being cut 
with a circular saw. There are dangers arising in connection 
with parts of machinery under steam pressure, such as 
cylinders. Each designer needs to assess the hazards for 
the kind of plant in which he specialises. 


Ergonomics and Work Study 

Long-term trends in industry have a great effect on the 
safety aspects of machine design. A greater interest in and 
knowledge of industrial safety has been a characteristic of 
recent years, among management and men, their associa- 
tions and unions, and the Government, as well as designers. 

During the Second World War an impetus was given to 
ergonomics. Among other matters, this involves a shift of 
emphasis as design is built up round the human operator. It 
is the machine which has to be adapted to the man, not the 
man to the machine. Machine controls become an extension 
of the operator’s fingers, the vital link between man and 
machine. The dimensions, shape and the location of parts 
of the machine, and the whole concept of machine opera- 
tion, are considered from the operator’s standpoint. 

Allied with ergonomics, with its emphasis on the human 
factor in design, is the modern work study movement. 
Skilled method study reveals defects in the design of 
machinery under operational conditions. Some faults have a 
safety aspect, as when fatigue is produced by different move- 
ments needed to operate a machine. Power-assisted devices 
for reducing the effort of operators, of garment presses, for 
example, reduce fatigue, which is often an element in acci- 
dents. 

In one case a heavy machine was used for making pre-cast 
concrete beams, and had to be moved daily as the work pro- 
ceeded. It had no wheels, so a team of men, at the cost of 
quite a lot of time and effort, had to struggle to move it 
each time. No provision had been made for the four-core, 
400-volt cable to be detached from the motor, and the cable 


The cutter guard (shown behind the handwheel) on the 
Wadkin wood planer allows only the operating part of 
the cutter to be exposed. 
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was damaged during a move. This led to one of the men 
receiving a serious electric shock. 

No one had appreciated the unsafe features in the design 
beforehand, but after the accident alterations were made 
to improve the safety of the machine. These included means 
of moving the machine easily, and of disconnecting the 
cable at the motor; also the voltage was reduced. All these 
steps could have been taken at the design stage if the day- 
to-day operation of the machine had been seriously studied. 

Another example concerned the design of a safety catch 
on a foundry ladle. The designer had provided two lugs for 
the safety catch so that, for pouring molten metal, one could 
be raised whilst the other acted as a back stop. As should 
have been foreseen, both lugs were accidentally left up 
one day, and the ladle of molten metal tilted the wrong way, 
so that a workman was so severely burned that he died. A 
safer design is the geared ladle. 


Individual Machine Drives 

The dangers inherent in overhead shafting, both in clean- 
ing and repair, have lessened, largely as a result of the pro- 
gressive introduction of individual electric motor drives— 
although there are still many factories with a lot of over- 
head shafting. Now that individual motors are often in- 
corporated within the framework of the machine, the de- 
signer should plan for them if safety is to be ensured. 

In the case of one small food-processing machine which 
incorporated its own electric motor, the drive was by 
multiple V-belts and pulleys—efficient but dangerous. To 
guard this drive, the designer panelled in the lower part of 
the machine, giving the machine a clean appearance suit- 
able for the food industry. Unfortunately, although the 
machine was sold complete with motor and controls, the 
designer overlooked the fact that the motor controls were 
placed inside the panelling, some of which had to be 
removed to operate the machine. 

Another development which has influenced safety is 
increased machinery speeds. The safety implications vary 
with different machines. Hand-fed machines, when speeded 
up, give less time to the operator to feed and take off, and 
may give rise to fatigue (with its effect on safety). Where 


‘automatic guards are provided, these also need to be speeded 


up. The timing of automatic guard operation becomes criti- 
cal, and even a slight malfunctioning within the narrower 
permissible time margins may lead to danger. 

Where the machines are speeded up by the user, hazards 
may arise for which the designer cannot be blamed. Thus, 
shortening the stroke of some machines may destroy the 
necessary safety margin allowed in guard design. 


Besco-Truecut guillotine (by F. J. Edwards Ltd.), in which 
external guards are not necessary because the operating 
mechanism is totally enclosed. 
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The handwheel of this foundry ladle makes use of natural 
movement in that turning it to the left causes the ladle to 
tilt in that direction, and vice versa. 


Projecting set bolts and screws, and similar parts, are 
dangerous and should be properly enclosed, so that 
makeshift guards like the one shown do not have to be 

fitted by the user. 


Safety features on this Wadkin saw include a prominent 
mushroom-headed stop-button, and controls well placed 


for the operator. 
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Not only the machinery but the associated fencing is 
liable to heavier wear and tear when machines are made to 
run faster. This is another reason for the guarding to be 
designed by the designer and not added later. Faster 
machines produce more waste, and as many accidents occur 
during the removal of swarf and waste generally, the 
implications for safety should be contemplated at the design 
stage. 


Increased Mechanisation 
Another and familiar long-term trend which affects safety 
is increased mechanisation. Many former hand operations 


_are now done by machine, and, more significantly, some 


work is done by machine which otherwise could not be 
done at all. The best illustrations come from the nuclear 
industry, where some work is done by remote control which 
otherwise, for health and safety reasons, could not be done 
at all. 

But mechanisation of a process does not necessarily in- 
crease safety, although it has brought great gains in safety. 
The use of mechanical feeding devices (particularly on in- 
herently dangerous machinery like circular saws) and 
mechanical handling have prevented many machine acci- 
dents, weight-lifting strains and other injuries whilst hand- 
ling goods. 

A basic improvement, made for production reasons, in 
the design of a printing machine also increased safety. The 
increasing use of higher-speed printing machinery focused 
attention on the increasing proportion of time during which 
the machine was not printing, i.e., during the preliminary 
stage of “make ready”. To improve the productive period 
of the machine, therefore, the designers arranged for the 
cylinders to be easily removable, and provided a duplicate 
set. Consequently, “make ready” was done away from the 
machine, which meanwhile was printing with the other set 
of cylinders. The gain to production was obvious, but it has 
an important safety aspect, because a lot of accidents arise 
during the “make ready” at a printing machine. 

The more advanced form of mechanisation, automation, 
increases safety in some respects. Fewer men are employed, 
with hence less risk of accidents, and automatic handling of 
components obviates manhandling, with its large crop of 
accidents. But there is another aspect of the matter. Main- 
tenance work at automated equipment is liable to be urgent 
and done under pressure, which usually means less time 
and care for safety. In assessing the safety of automatic 
plant, hazards which might affect the maintenance man or 
electrician, who might be needed anywhere, are easily over- 
looked. 

In one automatic foundry, an operation was temporarily 
proceeding by hand cycle whilst a breakdown of a section 
of the plant was being dealt with. A man was manually 
operating a moulding machine whilst the power was off 
for the repair, but was injured on the sudden resumption 
of automatic operation, of which he received no warning. 

Electrical and electronic systems play a large part in auto- 
mation, and the need to repair breakdowns hastily offers a 
prospect which is not too safe. Special safety precautions 
need to be planned and carried out by men who are both 
skilled and disciplined. The design of control systems and in- 
strumentation presents safety problems. The design of fool- 
proof systems may be needed, as in the case of a rotary 
variable speed machine so as to make it inherently incapable 
of overspeeding. 


Designing for Safety 

It is a fundamental safety principle that machinery should 
be designed to be intrinsically safe wherever possible. This 
is achieved relatively simply in some cases, as when the gap 
between a moving part and a fixture is increased so that the 
distance is always too great to form a trap. 

Where safety cannot be built into the design in such ways, 
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safeguards have to be added to avert danger. These often 
take the form of physical guarding. Both law and principle 
require a fixed guard where practicable. Interlocked or auto- 
matic guards are also used in suitable cases. 

Photo-electric devices may be used provided that they 
have certain features, such as those embodied in the 
standard drawn up by the Joint Standing Committee on 
Safety in the Use of Power Presses. Photo-electric devices 
need to be self-checking and designed to fail to safety; also, 
the response-time of the device and the stopping-time of the 
machine must be rapid enough to prevent injury to an 
operator reaching through the protecting ray to the danger 
area. 

The nature of the materials used in machine construction 
may affect safety in less obvious ways. Once, before the 
dangers of bursting from overspeeding of inner cages of 
hydro-extractors were appreciated, cast-iron outer casings 
were sometimes used. With modern experience of such 
machines, this danger is now fairly obvious. 

But the help of designers is sometimes sought by machine 
users, struggling with a safety problem. In the bakery in- 
dustry, where accidents happen during the dangerous but 
convenient practice of cleaning dough adhering to moving 
machinery, the designers’ assistance was requested. At one 
machine, a special material was consequently used in cover- 
ing the rollers of one machine, so that the dough would not 
adhere to them. 

Ergonomics research has produced some illuminating 
data on control devices for machinery, with regard to their 
type, shape, dimensions, direction of movement and loca- 
tion. Controls should be designed for functional purposes, 
and this usually means making them look different, not 
alike. In one sheet-metal works a man lost the ends of two 
fingers when his mate pressed the wrong control button. 
The designer, rather than the operator, was at fault, because 
the nine control buttons for this machine were in line, like 
a row of identical peas. 

A very common case in which safety is enhanced by the 
distinctive shape of control buttons is the familiar motor 
stop-start buttons. In emergency the stop button may be 
needed urgently, and making it a projecting mushroom- 
headed control has proved of great safety value in many 


INDUSTRIAL RADIOGRAPHY 


HE non-destructive testing of materials and com- 

ponents by radiography is increasing, because of the 
need for perfection in the construction of modern equip- 
ment, The ability to inspect the internal state of almost any 
product without affecting the material from which it is 
made is of great value at almost every stage of manufacture, 
as well as with the finished form. It is cheaper to discover 
porosities, slag inclusions or other flaws in a raw casting 
than it is to discover these defects only after money and 
time have been expended on machining. Radiography can 
not only be used for inspection of fabrication, for instance 
welding, but can be used on the final product to see Whether 
concealed assemblies are properly positioned. 

In order to cover the wide range of objects which may 
need to be tested, several x-ray units and isotopes are 
needed, for no single unit or isotope is suitable for all 
jobs. Radio-isotopes have certain advantages over machines 
in that they are considerably cheaper than x-ray equipment 
of comparable energy. Also, the gamma ray source is very 
small and can be used in cramped areas. Furthermore, the 
Tadiation is emitted in all directions, so it is easy to radio- 
graph an entire circular weld in one operation. In addition 
isotopes need no electrical supply. 

X-ray machines have the advantage of being adjustable 
as to the energy of their penetrating rays, so they can be 
regulated within limits to suit the thickness of material 
being examined; also, since they have no radio-activity, the 
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cases. To make the buttons alike except for the colours, 
which with time become increasingly alike, is a poor sub- 
stitute. 

The design of the clutches of power presses has received 
a lot of attention by an official committee. Clutch design 
and the possibility of uncovenanted repeat strokes are im- 
portant subjects in machine design generally. 

Dangerous parts such as those enumerated in the list 
given above may be planned away, rather than provided 
with guards. Thus, instead of guarding a trap between a 
moving part and a fixture, dimensions may be altered so as 
to eliminate the trap. In a paper mill, a man’s head was 
caught between two rolls when he slipped. These rolls, 
which were not in-running and did not require to be near 
One another, could have been placed relatively to one an- 
other so that no trap existed. 


Official Interest | 

Official committees, including international ones, have 
long been interested in safety in machine design. Those 
people concerned with hydro-extractor and centrifuge de- 
sign should be familiar with the Recommendations of the 
Sub-committee on Industrial Health and Safety (of the 
Brussels Treaty Permanent Commission), first published in 


1953. 


Official interest in safety in machine design is consider- 
able, and of increasing scope. The Chief Inspector of Fac- 
tories has said: ‘Bearing in mind the large numbers of firms 
and their staffs who are concerned with the design of 
machinery whose capabilities for inflicting injury are con- 
siderable, it must be said that there is a great deal of ignor- 
ance as to techniques of safety and safe design.’’ Perhaps, 
as the nuclear age develops, he will have cause to change 
his opinion. 


FOR FURTHER READING: 


“The Designer he: Radiation Protection’’, by H. J. Dunster. Nuclear © 
Engineering, 1, No. 4, p. 144, July 1956. 
LC. Engineering Code B.1.1. ‘Safe Layout, Design and Installation of 
Machines”’ R.S.P.A. 
“Machine Controls’’, by V. A. Broadhurst. Machine Shop Magazine, 18, 
No, 9, p. 541, September 1957. 


“‘Safety in Design” , by B. Shackle. P dings of the Engi ing Materials 
and Design Conference, rend 560. 
Electrical Safety, by H. W. Swann (Macdonald). 


machines can be turned off, and need not incorporate 
shielded storage space. 

The following table gives x-ray energies appropriate to 
some typical materials: 


kV. Aluminium Steel Bronze 
(in.) (in.) (in.) 
50 4-1 — — 
140 1-3 3-2 4-1 
200 3-5 1-3 3-14 
260 — 2-34 1-2 
300 — 2-5 2-4 
1,000 — 3-6 3-5 
2,000 4-8 
24,000 6-20 


Gamma rays given off by radio-isotopes are physically 
and radiographically equivalent to x-rays, so it is possible 
to rank various isotopes by comparing them to their approxi- 
mate equivalent x-ray energies, as follows: 


Isotope Half-life Equivalent 

Energy 

(kV.) 
Cobalt 60 5-3 years 2,000 
Iridium 192 75 days 400 
Cesium 137 30 years 600 
Thulium 170 27 days 100 
Samarium 153 47 hours 75 


é 


EMD 4205 for further information 


EMIAC II 


an infinite range of 
analogue computers 


For its price, em1ac 01 is easily the most versatile analogue 
computer available today. It enables the smallest user to 
order a ‘‘one off’? computer at a mass produced price, whilst 
the largest organisation can obtain a general purpose com- 
puter or a special simulator of any desired size and charac- 
teristics. In every case the user buys only what he needs 
and receives no redundant equipment. How is this done? 


*C' Box is the secret 


In EM1Ac It the same small range of standard amplifiers will 
add, integrate, multiply, divide, reverse polarity or gener- 
ate a function. All needed changes are made by the ‘C’ Box 
which makes the appropriate connections to the Patch 
Panel, arranges the corresponding switching and contains 
the components required for the particular computation. 
A range of eight ‘C’ Boxes covers the most frequently used 
functions. They are readily interchangeable and plug con- 
veniently into the front of the computer. Reserve ‘C’ Boxes 
can, of course, be held to extend the computer’s versatility. 
Their small size presents no storage probiems. 


The right computer for you 

We invite you to let us know your special requirements 
for an analogue computer. We then suggest the ideal equip- 
ment for the purpose, together with any reserve components 
for secondary applications. Finally we assemble the equip- 
ment ready for use. We will be glad to demonstrate the 
computer and discuss your particular problems. 

Full literature on Em1sc 0 is available. 


On the left, an engineer removes a‘C’ Box, two typical examples 
of which are shown. 


E.M.I. ELECTRONICS LTD 


CONTINUOUS PROCESS CONTROL DIVISION 
HAYES, MIDDLESEX. TEL: SOUTHALL 2468 
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NEW IDEAS DESIGN 


Outstanding products in current manufacture 


Pump Designed for Easy Cleaning and Servicing 


HE Puma range of pumps, exhibited at the recent 
Brewing and Allied Trades Exhibition at Olympia, is 
intended for the brewery, dairy, food and other portable 
liquid industries, where it is essential that servicing and 
cleaning be carried out simply and easily. The manner in 
which this has been achieved (by the A.P.V. Co. Ltd.) is 
noteworthy, and it is surprising that some of the ideas em- 
bodied in the Puma range have not been used before. 
The exploded and sectional views of the pump show that 
its main components can be dismantled by first removing 
‘the hand-tightened stainless-steel sealing ring, and then, 
when the impeller locking nut has been removed, sliding 
away the pump body, the impeller, the seal components 
and finally the backplate. An unusual feature is the stub 
shaft, which does not employ the normal keyway but is 
provided instead with a split tapered collet which ensures 


EXTENSION FRAME, BOLTED 
DIRECT TO MOTOR FLANGE 


BACK PLATE 


SEAL RETAINING RING 


HARDENED STAINLESS STEEL 
STATIONARY SEALING RING 


ROTARY SEAL 
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concentric running. This collet can be provided with differ- 
ent bores to fit various motor shafts. Being a separate 
component, it can easily be replaced. 

The impeller is a machined component, the fluid flow 
being through straight bores and not by conventional 
blading. The seal, which is of the carbon face type, is 
normally a Crane No. 6, but other seals may be fitted, 
provided that they are made for a 1 in. diameter shaft and 
are not over 1 in. in working length. The seal is in no way 
dependent upon the lubricating properties of the liquid being 
pumped. The carbon face of the seal bears against a 
hardened stainless-steel sealing ring. This component is 
lapped on each side, which ensures that it has double 
the effective service life. All pumps in the Puma range 
may be equipped for water cooling of the seal area, as may 
be necessary when hot or sticky liquids are being pumped. 
Industrial versions of these pumps are available for liquids 
other than food products, and these can be supplied with 
packed glands. 

The Puma pump is constructed throughout in 18/8/3 
stainless steel. The range is based on three standard pump 
sizes, 14, 2 and 24 in., with alternative sized suction con- 
nections to cover duties extending from zero flow at a 
maximum pressure of 114 p.s.i. to 16,000 gall./hr. at 20 p.s.i: 
All pumps employing motors up to 5 h.p. are fully shrouded 
as standard. Above 5 h.p., pumps are supplied unshrouded 
only. Shrouded pumps have a combined ball-footed cradle 
and extension frame which will accept the flange spigot of a 
wide range of standard BSS, NEMA or CEMA motors. 
The unshrouded pump has an extension frame with no 
cradle, using foot-mounted motors to the same standards. 


SUCTION AND i 
DELIVERY FITTINGS 


IMPELLER 
LOCKING NUT 


EASILY CLEANED, 
STRAIGHT-THROUGH IMPELLER 


HANO-TIGHTENED, QUICK 
RELEASE CLAMP RING 
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Extruded sections allow the designer great flexibility 
in his approach to a problem, and because 
aluminium alloys are easily worked designs can 

be executed by the extrusion process 

without heavy tooling costs. 

Our advice on designs is given without obligation, and 
the best time to bring us in is right at the beginning. 
So even if you have an idea that is no 

more than a doodle, why not doodle it in the space 
next to our example and get us to comment on it? 
Designers are invited to send for a copy of 


our standard sections catalogue. 


Birmetals 


BIRMETALS LIMITED - WOODGATE WORKS 
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Sketch dimensioned section here 
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N the production of paper and thin plastics films, it is 

essential that there be no creases in the product as it is 
wound into reels. 

An ingenious web spreading roller, introduced by Vacuum 
Research (Cambridge) Ltd., has been developed to counter- 
act this tendency. It was designed originally as part of a 
high vacuum metallising process, but is now offered 
separately for application in other situations where the 
same problem is encountered, The surface of the roller is 
inset with elastic cords which are fixed to a swash plate 
at each end. The sectional view of the end of the roller 
shows that the angle of inclination of the axes of the 


Web Spreading Roller Uses Elastic Bands 


swash plates to the axis of the roller can be altered by 
means of knurled screws which pivot the swash plates on 
gimbals. The inclination of the swash plates causes the 
elastic cords to be stretched and relaxed once during each 
revolution of the roller. The web is arranged to be in con- 
tact with the cords in the position in which they are being 
extended. The rollers may be free running or driven. 
Although it is not normally necessary, the two swash plates 
may be coupled through hydraulic actuators. 

The roller is claimed to perform the de-creasing operation 
without introducing a bow into the web, and the amount 
of spread is easily adjustable. 


SWASH PLATE 


ADJUSTMENT 
NUT 
SWASH PLATE 
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New Lightweight X-ray Unit 


OR the examination of welds in tubular vessels down 
to 3 ft. in dia., a new portable x-ray unit of 150 kV. 
capacity has been introduced by Pantak Ltd. 

The new unit, known as the Baltospot G150, is available 
in two models, the type D head having a 60-deg. field, 
and the type P a 360-deg. field. In both units the beam 
angle is 35 deg. and the head is offset. The focal spot size 
of the tungsten target is 1:5 X 1-5 mm. in the E150D, while 
that for the G150P is 0-8 x 2:1 mm. A particular feature 
of the offset head is its use, especially in the panoramic 
version, when examining closed vessels of small diameter, 
even when these are fitted with welded dished ends. 

Sulphur hexafluoride is used for both insulation and cool- 
ing of the x-ray tube, forced circulation cooling of the anode 
being effected by means of an internal blower. The tank- 
head is of drawn aluminium with bolted dished ends, and the 
numerous protection devices fitted include shock-absorbent 
mountings for the tube in the tankhead, and further shock- 
absorbent mountings for the tankhead in the cradle. A 
thermoswitch is fitted to guard against excessive tempera- 
ture rises, The length of the tankhead is 1 ft. 9 in., and the 
diameter 8} in., the weight being 46 lb. The weight complete 
with end rings is 514 lb., and the weight of the protective 
cradle is 64 lb. 

The control unit operates from a 220-volt 50-60 cycle a.c. 
supply, using 6 amp., and accommodates main fluctuations 
of 10 per cent either way. Stepless-type kilovoltage and 
tube current controls are incorporated, giving continuously 
variable control, Exposure charts for 16 in. and 28 in. focus- 
to-object distance are supplied in the lid. The control case is 
1 ft. X 9} in. X 64 in., and the weight 27 Ib. 
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THE MARK OF DISTINCTION 
WHICH MAKES A BRAND NAME 
A HOUSEHOLD WORD 


It’s the name that sells—the name found on a badge or 
emblem somewhere on the product. Foseph Fray are the 
leading makers of nameplates, badges, emblems, decorative 
motifs and trims, co-operating with the designer to add that 
final touch of distinction to the sleek, functional lines of 
present-day styling. Fray badges and trims can be found on 
almost every make of car and commercial vehicle on Britain’s 
roads, and on many domestic appliances in Britain’s homes. 
So, #f it’s nameplates, badges or ‘glitter’ that you require, call 


in Foseph Fray . . . a technical representative will be happy 


JOSEPH FRAY LIMITED 


36 Albion Street, Birmingham 1 
Telephone : CENtral 4114 (p.b.x.) 
Telegrams : FRAY, BIRMINGHAM 


to discuss and advise upon your needs. 


SPECIAL: We have a large capacity available 


Specialists in Styling and Ornamentation in an infinite for zinc alloy diecast components to your design and 
variety of colours, finishes and materials specification. Finished machining can also be under- 
-~ gaa of Vitreous Enamel Nameplates and taken if required 

es 


Engineering Materials and Design 


LESS 
> 
p 
| 
] 
LX 


OVERSEAS NEWSLETTER 


A monthly digest of reports from-our. foreign correspondents of other 


countries’ current achievements in research and development work 


Solidified Liquid Gas 


A method of producing solidified liquid gas has been 
developed at the Institute of Mineral Fuels of the Academy 
of Sciences, U.S.S.R., the work being carried out at the 
Laboratory of Chemical Treatment of Solid Fuel under 
the direction of its head, Prof. B. Losev. To produce this 
fuel, liquid butane is mixed with urea-formaldehyde resin, 
polyvinyl alcohol, casein and glycerin to form celi partitions 
or walls resembling a honeycomb. Under the action of 
formalin, the film forming the cell walls solidifies, thus 
sealing in the liquid gas. In this manner a briquette is 
produced which has the appearance and properties of a 
solid, 5 per cent of the briquette consisting of the solid film, 
the rest being liquefied fuel. 

Solidified liquid gas is a cream-coloured porous mass 


resembling cheese in both appearance and consistency, and- 


may be cut with a knife. When ignited with a match, it burns 
steadily, slowly and evenly. The briquettes have a high heat 
content, only 4-5 gm. of the gas being required to bring a 
litre of water to boiling point. The solidified gas has a lower 
specific gravity than any other fuel and can be con- 
veniently transported and stored, the solidified gaseous fuel 
remaining unchanged under any climatic conditions, and 
burning in any weather. The briquettes can be easily con- 
verted into liquid fuel by means of a press, and the fuel so 
recovered is superior in its properties to an unconverted 
liquid fuel of the same type. 

The new fuel has been tested and found satisfactory by 
members of a scientific expedition to the Antarctic. It is 
not yet being produced on an industrial scale, and can be 
obtained only in small quantities from the Institute of 
Mineral Fuels of the Academy of Sciences, U.S.S.R. 


Synthetic Paper 


Synthetic fibres have recently been developed to produce 
a new paper fabric suitable for making printing, writing 
and structural materials, and protective coverings. Known 
as Papertex, the new product is the result of a combination 
of synthetic resins and fibres. Although several different 
types of Papertex are produced, the basic process is the 
same for all, and consists of choosing a resin possessing 
certain mechanical properties, selecting a certain type of 
fabric to be used as a support, and using quantitative criteria 
for the association of the two. The process has been 
developed by SPERI (Societa Produzione e Ricerche Indus- 
triale), of Milan. 

The paper is produced in several weights and finishes 
suitable for offset printing and silkscreen and letterpress 
printing. A special treatment is also available to make it 
suitable for sensitisation for photographic purposes. 

As a material for printing and writing, it is characterised 
by great resistance to breaking and tearing, since it is not 
sensitive to dampness, and resists abrasion. In some cases 
its mechanical properties are actually improved by damp- 
ness. It has a resistance to water which is immensely superior 
to that of ordinary paper, and is moistened only with diffi- 
culty, and in a non-uniform manner. 

Cutting can be effected in the usual manner, although 
it is advisable to use yery sharp blades to prevent the edges 
becoming frayed. There is no difference in the dimensional 
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stability of the new fabric as compared to the usual types of 
paper, and it exhibits the usual machine and transverse 
directions. It can be worked under heat at temperatures 
varying from 80-100 deg. C., and it is possible to join two 
sheets by fusion; no curling occurs. Although Papertex is 
treated with anti-static products, the effect does not last 
indefinitely. 


Horizontal Plate Electrode 

A new rapid process of semi-automatic hard-facing with 
a horizontal plate electrode has been developed and put into 
operation in the U.S.S.R. The surface of the workpiece 
remains horizontal during the hard-facing operation, the 
electrodes consisting of metal plates of suitable size and 
shape. The metal deposited consists of a powder mixture, 
the composition of which depends on the properties of the 
workpiece. Hard-facing can be carried out either im- 
mediately, with the powder mixture dry, or after it has been 
applied to the metal plates as a coating. 

Welding with a horizontal electrode is a simple opera- 
tion. It does not require complicated apparatus or a great 
deal of skill on the part of the operatives; it is rapid and 
gives welds of high quality. It is especially effective for 
welding in places that are inconvenient or difficult to reach, 
and for welding thin sheets. 

The electrode is covered with a layer of flux 10-15 mm. 
deep, on top of which is laid a copper plate. To make it 
easier to strike the arc, one end of the electrode is bent, 
so that during assembly it presses against the workpiece. 
Hard-facing is carried out automatically, the arc moving 
continuously over the fused edge of the plate electrode, 
melting it uniformly and forming a pool of molten metal 
about the same shape and size as the electrode. 


SUPPLY 


ELECTRODE HOLDER 
ELECTRODE ASSEMBLY 


COPPER PLATE 


FLUX 


ZZ 


COATING OF WORKPIECE 


ALLOYING POWDER 


Research and industrial experience in using the new 
method have shown that, when hard-facing with a plate 
electrode, output is raised several times compared with 
existing manual hard-facing methods. Metal deposited by a 
plate electrode is dense, and free from pores, blowholes and 
slag inclusions. It has a smooth surface resembling that of a 
casting, thus prolonging the service life of parts operating 
under abrasive wear conditions. It contains very few cracks, 
if any. By varying the gap between the electrode and the 
workpiece, the penetration can be minimised; this increases 
the degree of alloying of the hard-faced metal. 
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Plastic Associates’ new adhesive for rubber to metal bond- 
ing, PA-820, is shown here being applied by brushing. 


New Adhesives 

Two new adhesive systems, one for bonding rubber to 
metal and the other for chemically uniting nylon to metal, are 
now available from Plastic Associates, California, U.S.A. 

Based on a polyurethane formulation, the new adhesive 
for rubber to metal bonding (PA-820) cures at room tem- 
perature to form a tough, flexible bond. Since no heat or 
pressure is required, the adhesive is ideal for such applica- 
tions as attaching rubber feet to metal instrument cases, 
or installing flexible seals on cabinet doors. The parts to 
be joined are coated with adhesive, air-dried for a few 
minutes, then pressed firmly together, the immediate grip 
of the adhesive being sufficient under normal conditions 
to allow further assembly without any delay. The adhesive 
continues to cure for several days, achieving an ultimate 
tensile strength that may in certain cases exceed that of the 
rubber itself. 

The two-step process for chemically “welding” nylon to 
metal is expected to find widespread use in such applica- 
tions as the bonding of nylon gears to metal shafts or 
securing threaded screws or rods in nylon-and-metal assem- 
blies. This new method makes use of an epoxy paste that 
chemically unites with the metal surface on which it is 
applied. A separate solvent solution applied to the nylon 
part softens the surface and allows the nylon to blend with 
the epoxy bonding agent as the latter hardens. The entire 
operation is performed at room temperature, and results in 
an extremely tough, shock-resistance union between the 
nylon and the metal, within a few hours. The two materials 
used in the system are supplied in separate containers, the 
nylon single-compound treating agent being designated as 
PA-749, and the two-component bonding agent as PA-708. 


Non-corrosive Insulation of Aluminium 

A new thermal insulating material with a base of rock 
wool called Sillan may be used in place of glass fibre for 
certain applications. With the increasing use of light alloy 
panelling in the building industry, the Instituto Sperimentale 
dei Metalli Leggeri, in Italy, has carried out experiments 
to determine the reaction of the new insulating material 
when in contact with aluminium and its alloys. These results 
have been compared to those obtained with glass fibre and 
lava-wool. 

Sillan is chemically inert, contains no sulphur or alkali, 
is non-corrosive, and does not react to hot water or steam 
(even if these are of an alkaline nature). It is exceptionally 
light, easily applied, economic, has a high yield, and has 
highly effective insulating properties. It can be supplied in 
five forms, as follows: strip, felt, slab, tubing and metal 
reinforced. 
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The strip, which consists of rock wool held together by 
felting, is very soft and has a specific weight of 60 kg./m.’. 
It is said to be capable of withstanding temperatures up to 
700 deg. C. 

Sillan felts consist of rock-wool treated with a synthetic 
resin, and are available in three grades: soft, reinforced 
and rolled. All three types can be used at temperatures up 
to 250 deg. C., and are suitable for refrigerators and genera- 
tors, and the building industry in general. 

The slabs are similar to the felts and consist of rock wool 
treated with a synthetic resin. They are non-flexible, have 
a specific weight of between 80 and 100 kg./m.', and 
withstand temperatures up to 250 deg. C. They are used in 


the building industry for lightweight covers, ventilation 


ducts and ceilings. 

The Sillan tubing is for thermal insulation of steam pipe- 
lines, hot and cold water pipes, and pipes carrying brine 
for refrigerators. It may be obtained in 500-mm. lengths, 
with internal diameters from 17-108 mm., and thicknesses 
of 30-60 mm. Its specific weight is 130 kg./m.’, and it can 
be used at temperatures up to 250 deg. C. 

The reinforced. Sillan consists of rock wool mixed with 
wire netting and other materials such as cotton, asbestos 
and aluminium. It may be used at temperatures up to 
700 deg. C. for repairing pipelines. 

The Sillan samples tested by I.S.M.L. for pH value gave 
7:3, as compared with 8-9 for lava-wool and 9-7 for glass 
fibre. Sillan gave a neutral reaction, while the other two 
gave distinctly alkaline reactions. After a three-month 
corrosion test at 47 deg. C. and 100 per cent humidity, Sillan, 
whether in the form of felt or panelling, was found to be 
inert while in contact with aluminium and its compounds. 
Other inorganic insulations, particularly those with a mag- 
nesium base insulator, gave definite alkaline reactions and 
were aggressive when in contact with aluminium and its 
alloys. 


Prevention of Corrosion 

The corrosion of iron or steel parts and tools during 
storage or transportation is a frequent occurrence. The 
most common preventive measures are painting, greasing, 
packaging in adequate materials, and the application of 
vapour-base inhibitors. 

More recently, attention has turned in an ever-increasing 
degree towards materials that evaporate at normal tem- 
peratures and protect the metal by forming a condensed 
monomolecular layer on its surface. Correx 2 (a Hungarian 
product) belongs to the above-mentioned group. It is a 
volatile solid which is adsorbed on the surface of metals. 
After being dissolved in the humidity at the surface it exerts 
a passivating effect at the anodic points, thus preventing 
corrosion of the metal. Hence it is not hygroscopic, which 
is an advantage over other inhibitors. 

Its solubility in water, however, may be a disadvantage; 
water in amounts greater than that associated with humidity 
can wash the inhibitor from the surface of the metal. 

Correx 2 may be applied in several ways. Its most wide- 
spread use is in application to the surface of wrapping- 
paper, by embedding it into an adhesive layer. Another 
application is in packing it into small sacks of some thin 
material which does not impede evaporation (for instance, 
muslin), and hanging these sacks in the container. 

In certain cases Correx 2 can be dissolved in a suitable 
solvent and then sprayed on to the surface of the metal 
to be protected. Owing to its volatility, it protects against 
corrosion not only in immediate contact with the metal, but 
also at a certain distance from it. A considerable advantage 
is the fact that the protected parts or components may be 
put quickly in working order, whereas the cleaning of 
goods protected by grease or oil involves a considerable 
amount of time and expense. 
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Siemens-Ediswan 60-amp 
Input Junction Box moulded 
in D MC in four parts 

by AEI. ( Aldridge) Lid. 


Good-looking grille on Morphy-Richards 
Fan Heater is a moulding by Crystalate 
(Mouldings) Ltd. in a special “ thin flash”’ 
grade (1834) of Beetle DMC. 


Wolf“ Safetymaster”’ 
Power Tool, DMC 


mouldings by Minerva 

Mouldings Ltd. are 

Beetle Polyester D M C is equally outstanding for its electrical insulating ingeniously designed to 
and anti-track properties as for its high heat resistance and mechanical provide double insulation. 


strength. That’s why it is unbeatable for high-duty applications, of which 
the examples shown are typical. D MC is economical because it is fast- 
curing and simple to mould under low pressure in conventional compress- 
ion and transfer presses. Compatibility with metals and dimensional 
stability are above normal for thermosetting materials. : 

Two glass-filled types are available: Type A for general purpose and 
electrical components ; Type B, a self-extinguishing material. Also Type 
C, an economical sisal filled compound. Write for full details. 


BEETLE* 
Polyester d ough rm oulding Gompound 


GHP) B.1.P. Chemicals Limited, Oldbury, Birmingham. Phone: BROadwell 2061 
London Office: Haymarket House, 28 Haymarket, S.W.1. Phone TRAfalgar 3121 
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New Books 


Elementary Engineering Mechanics. By 
Eugene G. Key. (John Wiley; Chap- 
man & Hall—44s.) 

Of the numerous textbooks published 
on the subject of mechanics suitable for 
engineering students in their early years 
of study, this latest contribution will be 
of very great value. Mathematical know- 
ledge beyond simple geometry and 
algebra is not required. Knowledge of 
the basic principles of trigonometry will 
be useful, although all problems intro- 
ducing trigonometrical solutions are fully 
explained during the text. 

The book is divided into two parts. Part 
1 deals with statics, giving the basic 
explanations and concepts of this subject. 
Force systems, moments and couples are 
fully illustrated and the determination of 
direction magnitude and result are given 
both mathematically and graphically. The 
principles of vector quantity, non-con- 
current and non-coplanar forces are ex- 
plained, and the basic design of simple 
structures, such as trusses, is illustrated. 
A portion of Part 1 is also devoted to 
friction, including its effects under both 
static and kinetic conditions. 

Part 2 is devoted to the theory of 
dynamics, and explains motions, such as 
angular, harmonic and rectilinear, and the 
forces which produce and maintain them. 
Potential, kinetic and heat energy, and 
work done by variable forces, are also 
dealt with in this section. 

This volume can be used ideally as a 
working text, since is has many examples 
set for individual chapters. Answers are 
provided for alternate questions. It is well 
illustrated, and all the solutions given are 
easy to follow. Tables and other useful 
information are included, to give a com- 
pact and worth-while introduction to en- 
gineering mechanics. 


Glass—Its Industrial Applications. By 
C. Phillips. (Reinhold; Chapman & 
Hall—56s.) 

Within the last few years, glass has 
become important engineering 
material. Details of widely differing appli- 
cations of this material are contained in 
this book, which also describes in a clear 
and practical manner the methods of 
manufacturing various types of glass pro- 
duct. An important chapter deals with 
design and dimensional tolerances; this 
section, allied to chapters on the nature 
and composition of glass and its physical 
and mechanical properties, will enable 
the designer who previously had little 
experience with glass to be creditably in- 
formed. 

Other chapters deal specificially with 
containers, laboratory glassware, and 
glass in the building and chemical indus- 
tries. Individual chapters are devoted to 
glass for electronic tubes and electric 
lamps, illumination and optical applica- 
tions. The final chapters deal with fibrous 
glass and special glasses for specific appli- 
cations. 

The book is well presented, and con- 
tains many excellent photographs and 
practical line drawings. 
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Applied Mechanics for Engineers. By 
James C. Grassie. (Longmans, Green 
& Co. Ltd.—45s.) 

There are few books published that 
deal with the vast subject of mechanics 
in such a concise way as this one. The 
three branches of mechanics—statics, 
dynamics and strength of materials— 
covered in this volume are intended to aid 
first- and second-year Degree students in 
engineering, and those studying for a 
Higher National Certificate. The book, 
although divided into three parts, has, 
where necessary, appropriate  cross- 
references to other parts, in order to 
illustrate the interconnection within this 
field of engineering. 

The early chapters are devoted to 
statics, and give explanations of, and 
solutions to, concurrent, non-concurrent 
and coplanar forces. The action of forces 
on rigid bodies in a state of equilibrium is 
shown, and the results of forces in three 
dimensions are explained. Further chap- 
ters deal with dynamics, the theory of 
motion (including rectilinear, uni-axial 
and curvilinear motion), and rotations 
about a variable axis. The various forms 
of momentum, work, power and energy 
are also explained. Power transmissions, 
vibrations and balancing of rotating 
masses, also have chapters devoted to 
them. The latter part of the book is con- 
cerned with strength of materials. The 
elastic stresses due to the elements of 
force action, both separately and in any 
combination, are determined, and subse- 
quently the elastic deformation due to 
such stresses. 

The book concludes with an appendix 
covering: geometrical properties of sec- 
tions, vector quantities, graphical 
differentiation and integration, and also 
Castigliano’s theorems and _ reciprocal 
displacements. Many easy - to - follow 
examples are quoted, and useful exercises 
are set. Step by step, the principles in- 
volved are set out, and it is thus possible 
to see a solution to any obscure problem. 
The volume tends to aid engineers by 
showing methods of approach to some of 
the more difficult problems. 

F. Smith 


Machine Drawing and Design. By W. 
Abbott. (Blackie & Son Ltd.—2Is.) 

This, the latest edition of a book first 
published some thirty years ago, has been 
largely rewritten and includes additional 
standard engineering data, including 
British Standards. 

The first section of the volume covers 
the art of draughtsmanship, methods of 
projection, and the production of pictorial 
views. It then proceeds to discuss, in a 
sequence impossible to define, the design 
of familiar basic engineering details. 
Couplings, connecting rods, bearings, 
cottered joints, keys and keyways, etc., 
are all dealt with in turn as isolated com- 
ponents, with little reference to the over- 
all design of any machine in which they 
might be used. 

Each section is followed by exercises 


in design calculations (with answers), and 
in the production of working drawings 
from the pictorial views given. For the 
student working alone the latter are of 
little use, since there is no means of check- 
ing the final result. 

The only reference to really modern 
practice is in the small section devoted to 
aircraft details. Here, the design of bolted 
lugs, rivet groups, a shackle fitting and a 
control lever are treated briefly in the 
manner which prevails throughout the 
book. In an attempt to cover as wide a 
field as possible, there is a failure to 
discuss sufficiently the design problems 
associated with any one of the many 
varied items. 

Commendable are the many illustra- 
tions, almost all pictorial views, and the 
numerous worked examples of simple 
stressing cases. 

Part 2 of the book consists entirely of 
exercises from past examination papers, 
arranged in ascending order of difficulty. 
This is followed by a short data appendix, 

Possibly a useful addition to the 
student’s library in his intermediate days, 
but with the rising standards of modern 
technical education not quite up to the 
level for which it was originally intended. 

R. B. Selwyn 


Progress in Cryogenics: Vol. 2. Edited 
by K. Mendelssohn. (Heywood & Co. 
Ltd.—63s.) 

To the student and expert alike, the 
study of developments in the deep low- 
temperature field is of absorbing interest, 
demanding a new concept of the applica- 
tion of materials, of which the properties 
and behaviour in most cases undergo sig- 
nificant and often important changes. The 
everyday use and distribution of liquefied 
atmospheric gases (at temperatures 
around —200 deg. C.), and more recently 
the availability of liquid hydrogen (—253 
deg. C.) and liquid helium (—269 deg. C.), 
have led to rapid advances in the dis- 
covery and application of these new 
properties in diverse fields. 

The second volume of this series main- 
tains the high reputation created by the 
first, and contains eight contributions 
(each by recognised authorities in their 
subjects), including storage and handling 
of cryogenic liquids, the gas refrigerating 
machine, low-temperature bubble cham- 
bers, and the three-level solid-state maser. 

The editor has exercised sound judg- 
ment in his balanced selection of subjects, 
and by careful control of presentation he 
has made it possible to readily understand 
the progress in each specialised field of 
activity contained in this volume. Copious 
references are provided to enable more 
detailed study to be made on particular 
points. Both volumes are of outstanding 
value for reference purposes. 

Practical considerations are given their 
full relationship to theoretical progress, 
and both engineer and scientist will be 
well rewarded by a study of this series of 
important works. 

D. H. Tantam 
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Kanigen 


non-porous corrosion-resistant 


plate, gives complete uniform 


coverage even to the 


most intricately 


shaped parts. 


practically all metals 


in commercial use. It can 


also be applied to 


non-conductors 


such as plastics and ceramics. 


ALBRIGHT & WILSON 


Approved under DTD 900/4505 and ARB A1/5112/57. Already widely used 
throughout industry including aircraft and nuclear applications. Kanigen 
is the registered trade mark of Albright & Wilson (Mfg) Ltd. 


For full information write to: 


ALBRIGHT & WILSON (MFG) LTD 


Kanigen Department (EMD) 
1 KNIGHTSBRIDGE GREEN - LONDON SW1: TEL KENSINGTON 3422 
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LETTERS TO THE EDITOR 


Sir, 
We recently received a copy of your 
August article on our recently introduced 
thermoelectric generator. Your comment 
that, “even so, the cost per kW. will still be 
more than 100 times that of present 
nuclear power stations” is an unfair 
standard of comparison. Thermoelectric 
generators of this type are for those appli- 
cations where commercial power (nuclear 
or non-nuclear) is either unavailable or 
difficult to obtain. We make no claim that 
thermoelectric generators can compete 
economically with large central power 
stations. We feel that this distinction is 
an important one and perhaps will be 
worthy of note to your readers. 

Howard Hagler 
General Instrument Corp., 
65 Gouverneur Street, 
Newark, 4, 
U.S.A. 


New developments of this type often 
tend to be exaggerated, particularly in 
respect of applications. Perhaps we have 
over-emphasised the point, but our object 
in making this comparison was to put the 
present stage of development of the 
thermoelectric generator in its true per- 
spective. 


Sir, 

We have read with interest the article 
on metallic bellows in your October issue, 
but we were very disappointed that our 
name was not included on page 621 in the 
list of principal manufacturers. You will, 
no doubt, be interested to know that we 
manufacture a large range of Genflex 
bellows expansion joints, and are supply- 
ing them for a great variety of applica- 
tions to the leading engineering firms in 
this country, including diesel locomotive 
and nuclear concerns. We have been 
manufacturing this type of equipment 
since May 1960, and have gained a very 
high reputation for first-class design and 
workmanship in this particular field. 

A. E, Rutter 
Vokes Genspring Ltd., 
Henley Park, 
Near Guildford, Surrey. 


Sir, 

I was very impressed with the compre- 
hensive survey you have published on 
process timers (p. 554, September). The 
article is really very good, particularly 
as it is on such a specialised subject, and 
the only comments I can make are of a 
relatively minor nature. They are: 

(a) At the top of the second column 
of page 556 the article refers to the effect 
of the interruption of supply to self- 
resetting timers. Some designs of timers 
hold their setting on mains failure and 
resume from where they left off when the 
mains are restored, but it is more usual 
to have the drive transmitted via a clutch 
which is closed while the coil is energised, 
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and thus the usual timer resets on mains 
failure. This can be prevented by having 
a d.c. clutch fed from a small battery. It 
is most important to let the timer manu- 
facturer know the type of action required 
on mains failure, e.g., immediate reset, or 
remaining at the stage reached at the time 
of mains failure. There is also the ques- 
tion as to whether the process is to restart 
automatically or not when the mains are 
restored. 

(b) Regarding motor starting times, 
shaded pole motors, such as those made 
by Rodene and Everitt Edgecombe, reach 
full speed within about two cycles of the 
mains supply and can thus be regarded 
as instant starting in almost every case. 
A further important factor is that this 
type of motor can be left stalled without 
harm, whereas if the type with rotating 
magnet are left stalled they can become 
demagnetised. 

(c) Very few users realise that a normal 
auto-resetting timer should not be con- 
nected to restart automatically, as a finite 
time must be left for the timer to come 
to rest before it is restarted in the oppo- 
site direction; if this is not done the 
result can be similar to engaging forward 
speed in a car while it is still moving in 
reverse. If quick and automatic restarting 
is required, it is usually necessary to 
have a subsidiary timing device to 
measure out the reset time. 

D. Robinson 
D. Robinson & Co. Ltd., 
Gunnersbury House, 
717 London Road, Hounslow, Middlesex. 


Sir, 

We are delighted to see that your maga- 
zine has once again given space to two 
features on plastics, in your issue of 
October 1960. We would like to comment 
on these two articles, particularly on the 
one entitled “Zinc Die Castings Versus 
Plastics Mouldings”. 

We feel that this article is slightly 
out of focus, and therefore gives a some- 
what distorted picture. Reference is made 
in the article to phenol formaldehyde 
moulding powders, cellulose acetate 
moulding powders, polystyrene moulding 
powders and others, but no reference is 
made to the two, or perhaps three, plastics 
which really matter in an article under 
this titlk—namely, nylon, polyformalde- 
hyde (or polyacetyl if you prefer) and 
perhaps polycarbonates. 

Closely allied to, and indeed responsible 
for, the comment we have made above is 
the fact that no reference is made through- 
out the article to what is normally 
regarded as the one great failing of 
plastics, namely that they have a low 
modulus, or to the equally important fact 
that the properties of plastics must be 
viewed as a whole. A striking illustration 
of this is that although nylon has, com- 
pared with metals, a relatively low modu- 
lus, yet by taking advantage of the fact 
that it also has a high measure of flexibility 


it becomes possible to design from it 
admirable gears which can give superior 
service to comparable ones made from 
metal. Here, the essential design point is 
that the flexibility of the plastics permits 
the load on the gear to be spread over 
quite a large area, thus reducing the 
pressure loading to well within the limits 
that the plastics can tolerate. 

We also think that tables such as 1 and 
3 in the article are very misleading indeed 
unless the test methods are specified, and 
in particular we are not at all sure that 
it is justified to draw any such conclusions 
from Table 3 as are drawn in the text. 

Turning to more specific comments, in 
the fourth paragraph of the first column 
on page 622, reference is made to the fact 
that “the price of plastics moulding 
powders—other than the general-purpose 
thermosetting type—is relatively high, 
compared with that of zinc die casting 
alloys”. This statement is extremely 
limited in its scope, as, when account is 
taken of the difference in specific gravity 
and the simplicity of fabrication with 
plastics (including the absence of finishing 
operations compared with those that are 
necessary with metals), the price picture 
for a finished article is often very much 
in favour of plastics. 

Under the same heading of “Injection 
Moulding”, on page 623, reference is 
made to the moulding in America of 
articles of a weight of 2 lb., and in this 
country of mouldings with a weight of 
1 lb. We are not in a position to be able 
to tell you the maximum weights of 
articles which have been moulded either 
in this country or America, but can tell 
you that machines with a rated capacity of 
480 oz. of polystyrene have been used in 
America, and that machines of at least 
160 oz. capacity are in use in this country. 
We are quite sure that even the 160-oz. 
machines in this country have turned out 
mouldings weighing very considerably 
more than 1 Ib. 

In the first two lines of the left-hand 
column on page 624 reference is made to 
water absorption which may occur with 
moulded plastics other than polystyrene. 
We think that the question of water- 
absorption should be dealt with somewhat 
more fully than is done in the article 
which, at the moment, could mislead 
designers who are not familiar with plas- 
tics and who might get the impression 
from what is said in the article that 
plastics go mouldy. Also, if an exception 
is made of polystyrene, then by the same 
token polythene and polypropylene at 
least should also be excluded from the 
general statements made. 

Finally, the last paragraph of the article 
as worded gives the designer who is not 
familiar with plastics the impression that 
plastics are useful merely for ornamental 
purposes. Few people would, we imagine, 
deny that in general plastics are far more 
beautiful to look at than are zinc die 
castings, but any increase in visual appeal 
is, in a properly designed and engineered 
plastics moulding, only something that is 
added to a product which is already 
superior to a zinc die casting. 

P. I. Smith 
L.C.I. Plastics Division, 
Welwyn Garden City, 
Herts. 
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Heat loss = Heat flow = te by of quantity) (i/f + 
rature difference above ambient (deg. F. eat flow is directly proportional to temperature difference; 
= (deg. F.) (B.t.u./sq. ft.hr.) therefore this scale can be aS necessary, to accommodate 
+e) higher values. 
where f = Surface coefficient ne a ft. hr. deg. F.). Example f 
Empirical solutions are as follows: Given f= 1-84, thickness of insulation = 24 in., k =.0-42, hot 
Flat surface facing upwards—f = 1-67 + (0-007 x temp. diff.) - face temperature = 650 deg. F., and ambient temperature = 65 
Flat surface facing downwards—f = 1-3 + (0-006 x temp. diff.) deg. F. Find the heat loss, 
All vertical surfaces—f— 1-4 + (0-007 x temp. diff.) a) Use scale A to find | fk from f, e.g., 1/f = 0-54. 
Horizontal pipes—f = 1-45 7 poh x temp. diff.) b) Use scales B, C and D to extract t/k, e.g., t/k = 6-0. 
Vertical pipes—f = 1-4 + (0-007 x temp. diff.) c) Add I/f and t/k and insert in scale G, e.g., 6-0 + 0-54 = 6-54. 
t = Material thickness (in.). d) Join point on scale G to temperature difference on scale E, 
k= Thermal conductivity of material (B.t.u./sq. ft. in. hr and in this example factor answer by 10 (see note 2), e.g., 650 — 65 
deg. F.). = 585, which factored by 10 = 58-5 (scale E). 
(1) The nomograms can be worked in either direction, depending (e) Read off answer on scale F and r in this example by 10, 
on the unknown, but they must be used separately (they cannot _e.g., 9:0, which factored by 10 = 90-0. 
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DESIGNERS OF CLUTCH 
AND POWER TRANSMISSIONS 


see Ferodo First 
for sintered metal 


scope of conventional friction 
materials are called for 


FERODO FIRST 
FOR LIGHT 
AND HEAVY DUTY 


FERODO LIMITED - CHAPEL-EN-LE-FRITH 
A Member of the Turner & Newall Organisation 
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STEELS FOR INVESTMENT CASTINGS 


The BS 3100 series of specifications covers all existing British 
standards for steel castings for conventional steel foundry working. 
Due to difficulty experienced by investment castings foundries 
when working to these specifications, BS 3146 was issued, the aims 
being: (a) to include those alloys which had not previously been 
covered; (b) to establish a more realistic base for a chemical and 
analytic design; (c) to omit those alloys which were unsuitable for 
investment casting; and (d) to unite all investment casting alloys in 
one series of specifications. 

Where a material in specification BS 3146 is directly comparable 
to a material in BS 3100, the relevant specification has been included 
in the last column of the table. 


Summary of Steels in BS 3146, Part |: 1959 


Engineering Materials and Design 


DATA SHEET No. 51 


The responsible B.S.1. Committee is now engaged in drawing up 
Part 2 of BS 3146, which is expected to cover 13 per cent 
chromium 18/8 austenitic steels, and ferrous, nickel, and cobalt- 
base creep and corrosion-resistant alloys. With. the growing 
demand for standards for investment-cast copper and aluminium- 
base alloys, it is likely that these will in the future be included 
within the BS 3146 standard for investment castings. 

One danger to be guarded against is that of new alloys being 
put forward for standardization on a too limited basis of experi- 
ence of their castability, and the metallurgical problems involved 
in producing sound castings. This is particularly so when materials 
appear to offer properties which appeal to designers. 


British Investment Casters’ Technical Association 


Specn. 


Grade 


Type of steel 


Chemical Composition (per cent) 
otherwise stated) 


(Maxima, unless 


- Me. Me 


Properties 
Comparable to 
Tensile specification 
strength) El. Izod in series 
(min). (min.) | (ft. Ib.) BS 3100 
(ts.i.) | (%) 


A_ | Carbon steel | 0-25 0-60 1:00 0-40 0-25 0-15 0-30 0- 22 _ BS 592 
B 0-35 0-60 1-00 0:40 0-25 0-15 0-30 0-050 0-050 32 20 — | (Properties only) 
Cc 0-45 0-60 1-00 0-40 0-25 0-15 0:30 0-050 0-050; 35 15 
CLA 2 | 14% Mn steel 0-50 0-40 0-25 0-15 0-30 0-050 0-050 18 25 BS 1456 
25 7 
B 0-25- 0-50 1-20- 0-40 0-25 (Properties only) 
0-33 ‘70 


45-55 ton 
alloy steel 


BS 1458 


55-65 ton 
alloy steel 


BS 1459 


High tensile 
steel 


CLA 6 Carbon 0-15- 0-20- 0-50- 0-40 0-25 0-40- 0-40 0-050 0-050 30 20 15 — 
Mo steel | 0-25 0-50 1-00 0-70 
CLA7 3% Cr Mo | 0-25 0-75 0-30- 0-40 2-50- 0-35- 0-40 0-050 0-050 40- 18 25 BS 1461 
steel 0-60 3-50 0-60 50 
CLA 8 Carbon steel. | 0-35- 0-60 0-50- 0:40 0-25 0-15 0-40 0-050 0-050 35 15 — -~ 
Surface 0-45 0-80 
hardening 
CLA 9 Carbon steel. | 0-10- 0-25- 0-60- 0-40 0-30 0-15 0-30 0-050 0-050 32 20 20 
Case 0-18 0-60 1-00 a 
hardening 
CLA 10 3% Ni. Case | 0-10- 0-25- 0-30- 2-75- 0:30 0-15 0-30 0-050 0-050 45 18 30 — 
ardening |0-18 0-60 0-60 3-50 
CLA II 3% Cr Mo | 0-20- 0-25- 0-30- 0-40 2-90- 0-40- 0-40 0-045 0-045 55- 12 15 ~ 
steel 0-30 0-75 0-60 3-50 0-70 65 
CLA I2; A&B 1% Cr 0-45- 0:75 0-50- 0-40 0-80- 0-15 0-40 0-050 0-050 45 10 _ BS 1956 
steel 0-55 1-00 1-20 4 
Cc 0-55- 0-75 0-50- 0:40 0-80- 0-20- 0-40 0-050 0-050 _ _ — | (Properties only) 
0-65 1-00 1-50 0-40 
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SMITHS MAGNETIC PARTICLE COUPLINGS 


a have been quick to appreciate the advan- 
tages of these unique couplings. In the comparatively short time since 
SMITHS perfected the Magnetic Particle Coupling, very varied applica- 
tions have been found in a wide range of industries. Wherever rotary 
control must be sensitive and precise, the Magnetic Particle Coupling 
gives unique accuracy with unique simplicity. 


The transmission of exact torque values (whether in a slipping 
or a positively locked condition) is dependent solely on the excitation 
current. In a slipping condition, the transmitted torque is virtually 
independent of the slip velocity. 


You are invited to write to SMITHS for full technical information. 
We are, of course, especially keen to co-operate on new applications. 


S. SMITH & SONS (ENGLAND) LIMITED 
INDUSTRIAL PRODUCTS DEPARTMENT, WITNEY, OXON 
TELEPHONE: WITNEY 678 


788 Engineering Materials and Design 


the answer 

to nearly every 
torque 
transmission 


problem 


with negligible 
electrical 


: 
Coupling or 
Draking action 
either direction 
= 
R 
4 emote operation 
: 
5 limitation 
excitation coil is 
stationary 
7 negligible 
Smooth 
4 —torque 
~ proportional to 
energising urrent 
Eight sizes 
available (torque 
capacities trom 


IN MATERIALS & COMPONENTS / 


Cromate Pretreatment 


A chromate conversion process called 
Cromcote, for the treatment of alu- 
minium and its alloys, is claimed to 
produce a chromate coating with a high 
corrosion resistance value and excellent 
paint-bonding properties. It is also claimed 
to have a low electrical resistance, so 
that the process can be used on parts for 
electrical equipment. The solution must 
be contained in an acid-resisting tank of 
stainless steel, plastic-lined mild steel, or 
fibreglass, and it is normally operated at 
room temperature. Parts to be treated 
should be free from grease, and immer- 
sion times vary from 10 sec. to 5 min. 
according to the colour required—this 
varies from almost colourless to deep 
bronze, the corrosion resistance generally 
increasing with depth of colour. The 
Walterisation Co. Ltd. Purley Way, 
Croydon. 

EMD 4283 for further information 


Machinable Refractory 


Zirconite is a true ceramic, comprising 
high-purity zircon in an easily workable 
form, and can be sawn, drilled, filed, 
turned and shaped. Costing around 3d./ 
cu, in., it is said to be the ideal material 


for the furnace designer and engineer, 
laboratory téchnician and high-tempera- 
ture worker—thermally, it takes over 


where conventional asbestos - based 
materials stop. It is available in handy 
stock billets—rounds. squares and slabs 
—or tailored to customers’ drawing. There 
is also a Zirconite cement and a Zirconite 
castable, W. & C. Spicer Ltd. The 
Grange, Kingham, Oxon. 

EMD 4284 for further information 


Stainless Steel Paint 


Vita-Var stainléss steel paint is a multi- 
pigment paint of which stainless steel 
flake (18 per cent Cr, 8 per cent Ni) is 
the principal pigment, blended with 
several non-metallic pigments in an oil/ 
alkyd/resin vehicle. The stainless steel 
flakes form a tough protective armour 
plate on the painted surface. The paint 
becomes lighter and more metallic in 
appearance after two years of exposure, 
this attractive finish being retained due to 
its corrosion-resisting properties and dust- 
collection resistance. 

It is claimed that the paimt gives twelve 
years’ protection, as compared to six 
years by the best conventional industrial 
two-coat systems, and that great savings, 
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approaching £1,000 per year, can there- 
fore be achieved where 1,000 gallons or 
more of top-quality conventional paints 
are normally used per year. Anthony 
Edwards & Associates, 57 Talgarth Road, 
London, W.14. 

EMD 4285 for further information 


Mild Steel Electrodes 


Two new additions to a well-known 
range of arc-welding electrodes have 
recently been introduced. The first of 
these, NuFive, is a smooth-flowing mild 
steel electrode of the cellulose type, 
designed for the welding of mild steel in all 
positions, using a.c. or d.c. It givés good 
penetration qualities, and with its high 
melting rate and réadily controlled slag is 
particularly suitable for pipe welding, 
using either the conventional or “stove- 
pipe” techniques. The electrode, which 
conforms to the requirements of BS 
639: 1952, is approved by Lloyd’s Regis- 
ter of Shipping and the Ministry of 
Transport for the welding of mild steel 
in all positions. The British classification 
for NuFive is E.111 (BS 1719), the 
American classification being E.6011 
(A.W.S./A.S.T.M.). 

The other new addition is NuSeven, an 
electrode of the iron powder/rutile type 
for general application to the welding of 
mild steel in all positions. A higher depo- 
sition efficiency compared with conven- 
tional titania (E.317) type electrodes, with 
a faster deposition rate and less sticking 
of the electrode, are amongst the advan- 
tages claimed for NuSeven, enabling up 
to 30 per cent more weld per electrode to 
be obtained, thus giving more arc time 
and so reducing production costs. Good 


slag control is said to render positional 
welding easier, and in many applications 
the slag is self-releasing. NuSeven elec- 
trode is approved by Lloyd’s Register of 
Shipping and the Ministry of Transport 
for the welding of mild steel in all posi- 


tions. Its classification under British 
Standard 1719 is E.917, the American 
classification being E.6014 (A.W.S./ 
A.S.T.M.). Lincoln Electric Co. Ltd., 
Welwyn Garden City, Herts. 

EMD 4286 for further information 


Anti-corrosion Primer 


A new material has been produced 
which is claimed to bridge the gap 
between ordinary paints which seek to 
prevent rust by purely physical means, 
and anodic metal coatings with all their 
advantages of physical durability and 
their high degree of electro-chemical 
(cathodic) protection. Known as Anogal, 
it is essentially a paint-like material which 
is applied in exactly the same way as 
paint, but it has a marked electro- 
chemical reaction with steel, and pos- 
sesses when dry all the electro-chemical 
properties of an anodic metal coating 
applied by conventional methods, It has 
a battleship-grey matt finish. 

The properties of adhesion, flexibility, 
resistance to mild chemical attack and 
compatibility with all known finishing 
materials of this new material are said 
to be far higher than in other materials 
of this type, because of particular dif- 
ferences in formulation and make-up. 

Anogal has a heat resistance to 285 deg. 
C., and is made in a semi-thixotropic 
state with good flow properties. Very little 
settlement is noticed, even after long 
storage. It is specially suited for applica- 
tion to large structures which cannot be 
conveniently metallised by any other 
methods, and at the same time is said to 
be far cheaper than conventional methods 
of metallising. Corrosion Prevention Ltd., 
Welford House, 8 Victoria Avenue, 
Harrogate, Yorks, 

EMD 4287 for further information 


New Nimonic Alloy 


Nimonic 115, which is an addition to 
the Nimonic series, is claimed to show a 
considerable increase in operating tem- 
perature compared with the figures for 
the previous alloy (Nimonic 105), to- 
gether with a 50 per cent increase in 
creep life. It is released against a test 
specification of 7 t.s.i. at 980 deg. C., with 
a life to rupture of 75 hr. minimum. 

The development of the alloy has been 
associated with a possible test require- 
ment of 35 hr. to rupture at a stress of 
7 tsi. at 1,000 deg. C., and although 
production quantities are not yet released 
against this criterion, the test target is a 
further indication of the level of proper- 
ties offered. Nimonic 115 alloy is now 
being supplied to several engine builders, 
and is already used for the blades of cer- 
tain of the most advanced gas-turbine 


engines. Henry Wiggin & Co. Ltd., 
Thames House, Millbank, London, 
S.W.1. 


EMD 4288 for further information 


Please Note! 


We receive many reader enquiry 
cards on which the reader has 
omitted to fill in his name and 

address. In order to avoid 
disappointment we remind readers 
that names and addresses should 
be included on each card. 
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EMD 4215 for further information 


you have a wide range of alloys to choose from 
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for technical information write to: 


MAGNESIUM 
ALLOYS 


Do you always remember 

that Magnesium Alloys are the 
lightest structural alloys available 
—and frequently offer the 


highest strength/weight ratio? 


Magnesium Elektron Limited 


Clifton Junction Manchester Swinton 2511 
London Office: 5 Charles II Street St. James’s SW1 Trafalgar 1646 
Magnesium Elektron, Inc., New York 20, USA 
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Precision Diamond Paste 


A new precision diamond paste, X-17, 
manufactured in Switzerland is now avail- 
able in this country. The diamond grains 
in the paste, which is available in twelve 
different grain sizes, are very accurately 
sorted for size and shape, enabling each 
grain to be a working grain and avoiding 
irregular scratching from oversized and 
misshapen grains. Since all the grains are 
working grains, the paste is economical 
and quick to use, reductions in time of 
up to 90 per cent compared with other 
methods being claimed. 

X-17 is supplied in 5-gm, sealed glass 
syringes for economy in use and free- 
dom from spoilage by foreign matter, The 
twelve different grain sizes are easily 
identifiable by their distinctive colours. 
It is suitable for use with cemented car- 
bides, all hardened steels, unhardened 
steels, stainless steels, cast iron, brass, 
copper, other non-ferrous metals, gems, 
etc. It is used in general machine con- 
struction, toolmaking (deep drawing 
materials), gauge making, in the paper 
industry, film industry (rolls), and in auto- 
mobile building (valves, crankshafts, fuel 
injection components, étc.). Charles 
Churchill & Co. Ltd., Coventry Road, 
South Yardley, Birmingham. 

EMD 4289 for further information 


Non-fluff Paper 


Kimwipes are a new product designed 
as a general-purpose disposable wiper, for 
use throughout a wide range of industries 
and trades. They are packed 100 to a self- 


dispensing carton. Uses range from clean- 
ing light machinery, precision tools and 
instruments, to polishing glass and plas- 
tics products, and from cleaning where the 
use of a solvent is involved to mopping- 
up spills in bottling operations. Kimwipes 
are claimed to give a completely dust- 
and fluff-free finish, and to be highly con- 
formable. Kimberly-Clark Ltd., Larkfield, 
Maidstone, Kent. 

EMD 4290 for further information 


Inorganic Plastics 

Astrasil is the trade name of a resin- 
bonded laminate or moulding of Refrasil 
cloth impregnated with a phenolic resin 
(Refrasil is a virtually pure silica fibre). 
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Refrasil reinforced plastics have been 
available in the United States for some 
time, and their remarkable physical pro- 
perties have been recognised and utilised 
by missile engineers for the construction 
of nose cones, combustion chamber 
liners, blast tubes, nozzle components and 
deflector vanes. 

Co-operation between British Refrasil 
Co. Ltd. and Microcell Ltd, has now 
made possible the production of Astrasil 
in the U.K. It is available as pre-impreg- 
nated cloth from which laminates can be 
produced by vacuum and press moulding 
techniques. It can also be supplied in the 
form of close tolerance mouldings and 
accurately machined parts to customers’ 
designs. 

The laminates are said ‘to give con- 
tinuous service at temperatures up to 
260 deg. C., but in most of the applica- 
tions for which they are used, tempera- 
tures are so high that all materials have 
a very short life. In a 2,480 deg. C. burn- 
through test, the laminate is claimed to 
perform better than a stainless-steel plate 
of the same thickness by a factor of more 
than three to one, and on a weight basis 
this factor becomes fifteen to one, British 
Refrasil Co. Ltd., Stillington, Co. Dur- 
ham. 

EMD 4291 for further information 


Adhesive-coated Aluminium 


Plymaster ACA-1050 is an adhesive 
system consisting of aluminium foil or 
sheet which has been pre-coated with a 
100 per cent solids specially-formulated 
structural adhesive. It was _ originally 
déveloped for lightweight, non-load- 
bearing sandwich panel manufacture in 
the aircraft industry, where it is said to 
have the following features: Excellent 
peel strength; excellent filleting proper- 
ties; superior shear and compressive 
strengths; greater ease of handling (no 
metal cleaning, no mixing, minimum 
toxicity, no core preparation, storage at 
room temperature); lighter weight bonded 
assemblies; and lower overall costs. 

It is at present produced in roll form 
in widths up to approximately 48 in., 
and lengths up to approximately 400 ft. 
Currently available material consists of 
5052 full hard aluminium alloy in nomi- 
nal foil thickness of 4 mil. or 8 mil., 
coated to an adhesive weight of 0-028 
+0°002 Ib./sq. ft. Omni (London) Ltd., 
35 Dover Street, London, W.1. 

EMD 4292 for further information 


Expanding Sealer 


EC-1817-A is a pumpable mastic sealer. 
It is designed to expand and cure to a resi- 
lient sponge which adheres to most sur- 
faces, and also designed to function as a 
weld-through sealer which does not alter 
normal welding procedure, nor interfere 
with weld quality. 

In seams where irregular openings must 
be filled, or where the seam width is not 
constant, this sealer expands on curing to 
tightly fit the shape of the seam, It is 
recommended for the automotive in- 
dustry, to seal spot-welded joints where 
some buckling of the métal occurs during 
the welding operation. A typical example 


would be sealing the joint where the 
floor pan is welded to the quarter panel. 
It is cured during the usual paint bake 
cycle, and no added curing step is 


required, The swelling which results is 
said to ensure a weather-tight, water-tight, 
dirt-tight seal. 

As a pumpable sealer, the material is 
claimed to offer advantages over pre- 
formed solid extruded sealers in many 


applications, and to be readily adapted 
to production techniques. The desired size 
and shape of sealer bead can be quickly 
applied to the usual flow gun, and rapid 
changes in bead size and shape can be 

made by changing the flow gun tip. 
EC-1817-A contains no solvent, and 
therefore there should be no toxicity 
problem or fire hazard during storage or 
application, nor any shrinkage problem 
due to solvent loss. When tested in a 
Cleveland open cup, the material is 
claimed not to flash below 150 deg C. 
Minnesota Mining & Mfg. Co., 3M 
House, Wigmore Street, London, W.1. 
EMD 4293 for further information 


Hypalion Paint 


A new, versatile, liquid coating having 
elastomeric properties is announced. This 
product, selling under the registered name 
of Texseal, is a recent development of 
the Chemical Products Division of the 
Dunlop Rubber Co., and is based on 
Hypalon synthetic rubber, a product of 
E. I. Du Pont de Nemours & Co. Inc. 

The important properties offered by 
Texseal result from the outstanding 
properties of Hypalon, a_ chlorosul- 
phonated polyethylene, which has been 
formulated with various other ingredients, 
Principal among these properties, it is said, 
are chemical and ozone resistance, and 
hence an important field of application is 
that of the corrosion protection of chemi- 
cal plant and structural steelwork, par- 
ticularly in marine installations. 

Texseal is also claimed to have good 
flame resistance, and to be suitable for 
continuous service at temperatures up to 
120 deg. C. It can be satisfactorily ap- 
plied to a variety of substrates, such as 
concrete, steel, fibreboard, wood and 
rubber, with good adhesion between the 
coating and base material. Its application 
is similar to that of other paints, in that 
it can be brushed, sprayed or applied by 
dip and spread coating. Vicsteels Ltd., 
Craven House, 16 Northumberland Ave- 
nue, London, W.C.2. 

EMD 4294 for further information 
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EMD 4216 for further information 


PRECISION GROUN 


..e ANOTHER ENGINEERING ADVANCE 
FROM BRISTOL SIDDELEY 


Bristol Siddeley Engines Limited produce Beaver* pre- 
loaded ball screws. These ball screws achieve a minimum 
efficiency of 90% and they can operate within a tempera- 
ture range of —52° C to 400° C without lubrication, and up 
to 170° C when lubricated. 

Machined and ground to the highest standards of pre- 
cision engineering Beaver pre-loaded ball screws greatly 
increase transmission efficiency. They reduce the power re- 
quired for actuation by as much as 80%, when converting 
rotary drive into linear output or force input into torque 
output. By eliminating backlash, with pre-loading, they 
give precise control over very small increments of motion 
and a high response frequency. And when compared to 
conventional screw mechanisms, they provide a predictable 
operating life which is much longer, require much less main- 
tenance and give more trouble-free operation. 


Basic design application analysis 

Bristol Siddeley engineers make an exhaustive analysis of 
each specification. And each unit is specially designed for 
its particular application. Beaver ball screws are made 
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automatically reversible or with controlled ‘“‘no-back,”’ with 
multiple or single circuits. Beaver pre-loaded ball screws 
have been proved as the most efficient method of convert- 
ing rotary into linear thrust in over 2,700 engineering 
applications in many branches of industry. They have been 
designed already with rated operating load capacities of 
370,000 lb (825,000 lb maximum static load) but the maxi- 
mum potential operating load is, in most cases, limited only 
by the requirement. 


Bristol Siddeley Beaver ball splines have been de- 
veloped to eliminate the disadvantages of conventional 
splines. The designs are very effective in minimising fric- 
tion, particularly when high torsional and bending loads 
are imposed during linear movement. 


* Complete technical and manufacturing co-operation with Beaver 
Precision Products Inc., Detroit. 

For further information please write to J.B. Starky, Sales 
Manager (Ball Screws and Splines), Bristol Siddeley 
Engines Limited, PO Box 17, Coventry, England. 


BRISTOL SIDDELEY ENGINES LIMITED 
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Wax Element Thermostat 


These units are designed to give a posi- 
tive temperature control for all types of 
internal combustion engines, and they 
are said to be insensitive to pressurisa- 
tion, unaffected by vibration, and to have 
a long operational life. They can be 
supplied at start-to-open temperature set- 
tings from 85-185 deg. F., in either by- 
pass or non-by-pass type units. They can 
also be used for operating relief or 
diverter valves in hydraulic or pneumatic 
systems. Western Thompson Controls 
Ltd., The Aerodrome, Reading, Berks. 

EMD 4295 for further information 


Hydraulic Motor 


This motor consists of a bronze cylin- 
der block in which are housed seven 
radially disposed pistons. The cylinder 
rotates around a hardened steel distribu- 
tor stalk, and the pistons bear against 
a circular track which is positioned eccen- 
trically to the centre of the stalk. Thus 
the pistons travel in and out as the 
cylinder block rotates. Maximum speed 
is 20,000 r.p.m., and maximum pressure 
is 1,000 p.s.i. The displacement per révo- 
lution is 0°106 cc. An output torque at 
1,000 p.s.i. inlet pressure and 20,000 r.p.m. 
is 700 gm. cm. Boulton Paul Aircraft Ltd., 

- Wolverhampton, Staffs. 
EMD 4296 for further information 


High Conductance Baffles 


CB2 cold baffles have been designed for 
use with Speedivac 2-in.-bore oil and mer- 
cury diffusion pumps. These high conduc- 
tance baffles are normally employed for 
applications requiring a constant high 
vacuum, or for incorporation into ultra 
high vacuum systems, where they are 
used in a similar manner to the refriger- 
ated chevron baffles supplied with the 
larger diffusion pumps. ' 

The body of the CB2 is constructed 
from stainless steel, and is provided with 
six stud holes for attachment to the top 
flange of the diffusion pump. A circular 
baffle forms a part of the welded interior 
of the baffle, and clamped to the under- 
side of this plate is a single cooling coil 
through which can be circulated water 


as a cooling medium, or other heat trans- 
fer fluids and refrigerants. The use of the 
latter will enable the pump to reach high 
vacua. Screwed connections are fitted to 
the cooling coil, which enters the baffle 
body through an assembly flange fitted 
with a permanent metal gasket seal. 

For normal use the CBO2 is supplied 
fitted with an O ring seal on the top 


December 1960 


flange. For ultra high vacuum use, how- 
ever, and for bakeable systems, the CBA2 
is recommended, which has a plain top 
flange with no O ring groove, the seal 
being made with an aluminium wire gas- 
ket. Edwards High Vacuum Ltd., Manor 
Royal, Crawley, Sussex. 

EMD 4297 for further information 


Hand-set Synchronous Timer 


Timer type NHR has a new internal 
mechanism. It retains the front panel and 
fixing positions of the old timer, type 
HR, and utilises continuously adjustable 
timing cams. The standard timer is fitted 
with one or two changeover micro- 
switches, but up to twelve timed circuits 
and twelve changeover switches can be 
provided. Switching capacity is 6 amps 
at 230 volts a.c., and time ranges are 
between 0-30 sec. and 0-12 days. Electrical 
Remote Control Co, Ltd., The Fairway, 
Bush Fair, Harlow, Essex. 

EMD 4298 for further information 


Mechanical Seals for Volatile 
Liquids 


The J.6 range of mechanical shaft seals 
has been developed for handling petro- 
leum products and other volatile liquids. 
A particular advantage claimed for the 
seals is that they are capable of running 
continuously in a dry condition, as may 
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sometimes unintentionally occur, without 
overheating. It is claimed therefore that 
the seals are particularly suitable for 
drawing volatile spirits from barges, and 
for other applications where temperature 
rise at the seal faces or power absorption 
is important. The J.6 range can be sup- 
plied for external or internal fitting, as a 
self-contained unit requiring neither lubri- 
cant nor coolant. J, A. Cannings Ltd., 
Bathwick, Bath, Somerset. 

EMD 4299 for further information 


Time Indicator 


A series of compact, electro-chemical, 
elapsed time indicators have been intro- 
duced for recording the total operation 
time of electrical equipment. 

These new indicators, known as the 
Selachron range, have been designed in 


forms suitable for either a.c. or d.c. opera- 
tion, and in sizes for use with voltages of 
from 6-300 volts, thus obviating the need 
for any extra switches or relays and 
allowing them to be wired to the terminals 
of the equipment being timed. The indica- 
tors use no moving parts and consist of 
cartridges which contain small, replace- 


able electro-chemical cells, embodying an 
anode, cathode and electrolyte. The anode 
is consumed as current. passes through 
the cell, the length diminishing in pro- 
portion to the accumulated hours of 
operation, this being shown by a cali- 
brated scale alongside the anode, 

The length of each indicator is 2} in., 
the diameter being 1 in. The weight is 
less than 2 oz. Industrial Instruments 
Ltd., 9 Paved Court, Richmond, Surrey. 

EMD 4300 for further information 


Worm Gear Units 


A new range of Radicon worm gear 
units covers centre distances from 14-8 in., 
and is of two basic types, the Adaptable 
for distances 14-3} in. and the Solid Foot 
for centre distances of 4-8 in. The first 
range covers seven sizes, and is suitable 
for up to 10 h.p. Detachable feet enable 
a number of different mounting positions 
to be obtained. Further improvements 
include external ribbing of the case, and 
a cooling fan to increase heat dissipation. 

The Solid Foot units are in five sizes 
in three basic types covering requirements 
up to 80 h.p, These units are interchange- 
able with Radicon units of previous 
design, David Brown Corp. (Sales) Ltd., 
Park Works, Huddersfield. 

EMD 4301 for further information 


Data Sheet No. 39 (June 1960) 


Our attention has been drawn by the © 


Aluminium Development Association to 
the values aligned with aluminium and 
aluminium alloy on the Modulus of Elas- 
ticity scale. The values recognised by the 
Association lie within the range 9-9 to 10°5 
X 10-6 p.s.i. for both these materials. 
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EMD 4217 for further information 


The Hydrovane principle was developed and 
introduced by Bullows in 1948 and 

has since been adopted by all the major 
manufacturers throughout the World! 


10 Licencees manufacturing 
Hydrovane Compressors 


throughout the World! 


For further details of the Hydrovane principle 
send for our ‘* Questions & Answers *’ Folder 


AIR COMPRESSORS - SPRAY PAINTING EQUIPMENT - SPRAY BOOTHS 


HEAD OFFICE & 


DEPOTS AT—I3 SOUTH MOLTON STREET, LONDON, W.! TELEPHONE: MAYFAIR 2313 
55a BRIDGE STREET, MANCHESTER, 3 TELEPHONE: BLACKFRIARS 5670 
70 GILMOUR STREET, GLASGOW, C.5 TELEPHONE: SOUTH 2383 
61/63 DRURY STREET, DUBLIN TELEPHONE: DUBLIN 73188/9 


BULLOWS (AUST) PTY. LTD., ETHEL AVENUE, BROOKVALE, SYDNEY, AUSTRALIA. 
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Nylon Fastener 

Injection moulded in type 66 nylon, 
the Insulgrip fastener is claimed to be a 
tough, shakeproof and virtually in- 


destructible form of anchorage that is of 
particular value where fastening access 
is limited to one side of an assembly. 
Two types are currently available: 
Type 1 utilises an underhead square 
engaging in a préformed square hole to 


prevent rotation during the thread-form- 
ing and collapsing phase, for general 
applications in all industries; Type 2 
relies on two preformed round holes for 
anti-rotational and anchorage purposes, 
and is designed particularly for use in 
the electrical industry, where large insula- 
tion surfaces are required or where it is 
impracticable to form a square hole. 
The Insulgrip principle is very simple 
to employ, and requires no_ special 
assembly tools: (a) insért into suitably 
formed hole—the specially designed pro- 
jections clip the fastener in position and 
lead the product correctly into the hole, 
thus minimising a common assembly 
hazard; (b) screw in an N.P.K. self-tap- 
ping screw and the Insulgrip will collapse 
to form a firm fixing—the screw can be 
replaced any number of times, the 
assembly remaining fast. George Good- 
man Ltd., Robin Hood Lane, Hall Green, 
Birmingham, 28. 
EMD 4302 for further information 


Miniature Circuit Breaker 


This circuit breaker, type C-50, has an 
electro-magnetically operated tripping 
mechanism, and all ratings are set to trip 
at a maximum overload of 30 per cent. 
A built-in inverse time-current delay 
device is said to prevent harmless tran- 
sient overloads from causing unnecessary 
tripping, but the same mechanism will 
give protection under heavy overload or 
short-circuit fault conditions. The mini- 
mum tripping current is said to be un- 
affected by variations in ambient tempera- 
ture. 

These units are claimed to have a 
number of advantages over fuses, in that 
they cannot be over-fused unintention- 
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ally, the supply can be restored as soon 
as the fault has been cleared, and there 
is no deterioration with age. J. A. Crab- 
tree & Co. Ltd., Lincoln’ Works, Walsall, 
Staffs. 

EMD 4303 for further information 


New Valve uses 0 Rings 


The Peckett Orseal valve depends for 
its action on O rings used in a novel man- 
ner. The valve consists of a cylindrical 
valve working in a cylindrical bore with 
a clearance space in which the O rings 
are inserted. At either end an O ring sur- 
rounds the plug, thus providing a seal 
against leakage to atmosphere. The inlet 
and outlet passages are carried through 
spigots which project into the annular 
clearance space with the ends shaped to 
envelop the cylindrical surface of the plug, 
but with a small clearance between them 
and the plug. Surrounding each spigot is 
an O ring, which also conforms to the 
radius of the annular space instead of 
lying in a flat plane. In operation, the 
working fluid under pressure leaks past 
the O ring on the inlet spigot and fills the 
annular space, thus closing the O ring on 
the outlet spigot and forming a seal be- 
tween it and the cylindrical plug. 

The advantages claimed for the Orseal 
valve are: bubble tight under vacuum and 
pressure; smooth full-bore passage; no 


lubrication, except in special cases; simple 
construction due to the use of a cylindrical 
plug; and negligible maintenance—the 
valve is restored to new condition by fit- 
ting new O rings, an operation said to be 
possible in 1 min. without taking the valve 
out of the line. 

These valves are at present available 
for hydraulic systems up to 1} in. nominal 
bore size, for a working pressure of 
3,500 p.s.i. in forged steel. Gunmetal valves 
up to 2 in. bore are for pressures up to 
500 p.s.i., and cast-iron valves from 3 to 
8 in. bore are for pressures of 250 p.s.i. 
Peckett & Sons Ltd., Atlas Works, St. 
George, Bristol, 5. 

EMD 4304 for further information 


Shaded Pole Motor 


A new range of shaded pole skeleton 
frame motors (the P range) has been 
introduced, Twelve different models are 
available for both 50 c/s and 60 c/s 
supplies up to 250 volts, covering out- 
puts from 1:24-7:2 oz. in., continuous 
or intermittent ratings. To assist in choos- 
ing the correct type, a selection curve is 
available giving intermittent rating times. 

Dimensions have been standardised as 
much as possible throughout the range, 
only four different core lengths being em- 
ployed, and two sizes of shaft diameters 


are available as standard. Gearboxes are 
also available as a standard fitment where 
required, 

P type motors can be applied to fan 
heaters, projectors, vending and office 
machines, domestic equipment and similar 
apparatus. Limit Engineering Group Ltd., 
64 Essex Road, London, N.1. 

EMD 4305 for further information 


Brush Strip 


Kez-strip is metal-backed brush sup- 
plied in lengths for application to a large 
variety of uses. The strip can be formed 
to special shapes (a few of which are 
shown) for incorporation in machines of 


many descriptions. These shapes include 
spirals and helices. Large brushes can 
be built up from removable and renew- 
able sections. The Kleen-E-Ze Brush Co. 
Ltd., Hanham, Bristol. 

EMD 4306 for further information 


Solenoid Valve for Flow Systems 


To be used in flow systems as an on/off 
control where the maximum flow rate is 
525 ml./min. at 60 cm, head of water, 
the Grundy solenoid valve is a cylindrical 
glass valve with a metal-coréd glass 
plunger, actuated by a concentric solenoid 
from a mains control unit. The glass valve 
has an overall length of 110 mm. and is 
cylindrical, being 70 mm. long by 16 mm. 
in dia., with riffled extensions to accom- 
modate 5-mm.-dia. tubing. 

The cylinder contains a metal-cored 
glass plunger with a ground glass plug at 
one end which sits into the ground surface 
at the constricted outlet of the valve. The 
glass valve is mounted through the 
solenoid, which is housed in a metal cast- 
ing 90 mm. in dia. and 57 mm. long, with 
an integral bosshead to accommodate rods 
of up to } in. dia. The control unit is a 
step-down mains transformer tapped at 
12 V., with three circuits for controlling 
simultaneously (up to) three solenoids 
for operation on 200/250 V. at 50 c/s 
a.c. Griffin & George Ltd., Ealing Road, 
Alperton, Middlesex. 

EMD 4307 for further information 


FOR MORE INFORMATION 
about any of the products 
mentioned on these pages, 

please use the special reply card 
bound in this issue. 


READERS’ ADVISORY SERVICE 
We shall be pleased to help readers 
who have difficulty in tracing 
sources of supply of materials or 
components. 
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EMD 4218 for further information 
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RATORS INSIST 


Men who have kept to the 
tightest schedules in the toughest 
conditions; men who have 
manned machines working 
round the clock, seven days a 
week; these are the men who 
know from experience that for 
proved reliability Fordson Power 
is unequalled. Add to reliability 
all the other Fordson advantages 
of high output, low costs, 
unrivalled service and spare 
parts organisation, and almost 
unlimited choice of build-ups in 
the 30-40 and 40-50 b.h.p. 
classes. That's why more Fordson 
power units than any other are 
used in industrial equipment. 
Write for detailed specifications. 


WISE 
BUYERS 
INSIST 
ON 
FORDSON 
POWER 


INDUSTRIAL SALES DEPARTMENT - TRACTOR DIVISION 
FORD MOTOR COMPANY LIMITED - DAGENHAM ESSEX 
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WHAT'S NEW 


IN EQUIPMENT 


Tube Tapering Machine 


The Iariston tube tapering machine will 
taper tubes up to 2 in. in diameter; die 
lengths obtainable are 12, 16, 18 and 22 in., 
which makes it a particularly suitable 
machine for the metal furniture, motor 
cycle and bicycle manufacturing trades, 
as well as others engaged in tube manipu- 
lating. The tube to be tapered is intro- 
duced into the machine along the axis 
of the rotating spindle, either by hand 
or by a tube-pushing device. The tube 
then undergoes a hammering action by a 
pair of moving dies placed symmetrically 
to the axis of the spindle. 


Additional equipment obtainable with 
the Iariston includes special dies for 
doming the ends of tubes, and an attach- 
ment for producing tapers on bent tubes. 
Power is obtained from a 10-h.p. motor 
through V belts and flywheel; lubrication 
is taken care of by a pump which forces 
lubricant from the sump in the base of 
the machine on to the dies and the tubes 
being tapered. Addison Tool Co, Ltd., 
Addison House, 28 Marshalsea Road, 
London, S.E.1. 

EMD 4308 for further information 


Leadholders and Sharpeners 


A new range of leadholders of special 
interést to the technical draughtsman has 
been introduced. Longitudinal grooves 
inside the chuck prevent the lead from 
turning. This feature, which is patented, 
ensures that the lead is securely held when 


being sharpened. A special sharpener, 
designed specially for use with the lead- 
holder, is also supplied. The leadholders 
are finished in black, but for identifica- 
tion purposes they are fitted with coloured 
rings and coloured press buttons in 
twenty-six different colours. Lawtons of 
Liverpoo] Ltd., Vauxhall Road, Liver- 
pool, 3. 

EMD 4309 for further information 


Dry Duplication 
Said to be the only dry process duplica- 
tor in the world, the Merlin reproduces 
copies by means of a chemical reaction 
in the sensitised copy paper used, It needs 
no stencils, ink, spirit or liquid of any 
kind, and is claimed to give up to 100 
perfect copies. Ellams Duplicator Co. 
Ltd., 5 Dean Street, London, W.1i. 
EMD 4310 for further information 


Balancing Machine 


Compensating weights of known value 
are used to determine unbalance in the 
Compensator balancing machine, which 
incorporates a pair of synchro motors 
placed in each of the two planes of correc- 
tion, thus making it possible to introduce 


a force which is equal and opposite to the 
unbalance in an engine (the illustration 


shows an automobile engine being 
balanced). Calibration is said to be elimi- 
nated. Each pair of synchro motors has 
two control knobs. The left-hand control 
(angle) turns the two synchro motor rotors 
in unison, while the other control 
(amount) turns them in phase opposition. 
When they are turned in unison, the 
angular position of the unbalance is 
located, and when they are turned in 
opposition, the amount of compensating 
unbalance is determined. 

In use, an engine is mounted in the 
balancing machine on a vibratory frame, 
which moves under the action of the un- 
balance forces in the engine, This move- 
ment is detected by electrical pick-ups, 
and is shown on a corresponding electrical 
meter on the upper part of the console. 

A __ simplified compensating - type 
balancing machine has also been designed 
for use in the smaller engine rebuild 
shops, where there are no production 
runs and each job varies. The component 
to be tested is mounted on a special stand 
with adjustable cross brackets, and may 
be driven by an external motor or under 
its own power. Edward G. Herbert Ltd., 
Atlas Works, Levenshulme, Manchester, 
19. 


EMD 4311 for further information 


New Publications and Technical Literature 


Acheson Colloids Ltd.: 12-page book- 
let of data on the standard Acheson dis- 
persions. P.O. Box 12, Prince Rock, Ply- 
mouth. 

EMD 5312 


Engelhard Industries Ltd.: First issue 
of the Engelhard Industries Technical 
Bulletin (48 pages), which is a quarterly 
survey of contributions of scientific, tech- 
nical and practical interest resulting from 
developments in the fields served by the 
company. Baker Platinum Division, 52 
High Holborn, London, W.C.1. 

EMD 5313 


E.M.I. Electronics Ltd.: 24-page book- 
let, in colour, describing six typical uses 
of the Emidee 1100 all-transistor data 
processing system. Computer Division, 
Hayes, Middlesex. 

EMD 5314 


December 1960 


John Holroyd & Co. Ltd.: “Holfos 
Bronze”, a 60-page catalogue describing 
the company’s current manufacturing 
facilities, and giving details of the more 
important materials produced. P.O. Box 
24, Holfos Works, Rochdale, England. 

EMD 5315 


Croda Ltd.: Four technical data sheets: 
“Croda_ strippable plastics coatings”; 
“Cropeel plastics coating’; “Proil oily 
film rust preventive”; and “Tylac rust- 
prevention varnish”. Cowick Hall, Snaith, 
Goole, Yorkshire. 

EMD 5316 


Londex Ltd.: 16-page illustrated cata- 
logue containing data on the Londex 
vacuum and pressure switches. Anerley 
Works, 207 Anerley Road, London, 


S.E.20. 
EMD 5317 


Linford Co. Ltd.: 7-page 
brochure describing the company’s rams, 
pumps and other hydraulic equipment. 
Baker Street, Birmingham, 11. 

EMD 5318 


Chesterfield Tube Co. Ltd.: Report on 
three years’ research on the fabrication of 
beryllium tubes and sections (illustrated 
15-page brochure). Chesterfield, Derby- 
shire, EMD 5319 


Simmonds Aerocessories Ltd.: Well- 
illustrated 26-page brochure describing 
the Fram industrial filters and strainers. 
Treforest, Glamorgan. 

EMD 5320 


Shell Chemical Co. Ltd.: 23-page 
brochure on laminating with Epikote 
resins. 170 Piccadilly, London, W.1. 

EMD 5321 
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EMD 4219 for further information 
STONE’s PLATING Co LTD 
i 10a-12a, Ernest Avenue, West Norwood, SE27 
R. A. SWINNARD 
ile a North Farm Road, High Brooms, Tunbridge Wells, Kent 
—{ )- — JOHN WILKINS AND Co LTp 

231/243 St John Street, 
WEST & SOUTH 
Appy Propucts Ltp 
Millbrook Trading Estate, Southampton, Hants 
Tue Buckrast PLatinG Co Ltp Buckfast, South Devon 
E. J. M. (PLATING) Ltp Newport Road, Cardiff 
ELECTROCHROME LIMITED 
York Road Trading Estate, Bridgend, Glam. 
— 4 EXETER IGNITION Co Ltp Summerland Street, Exeter 
GLOUCESTER PLATING Co Ltp 
i \ Eastern Avenue, Gloucester 
KIMBERLEY & HoGG LTp 
Brimscombe Mills , Stroud, Glos. 

— MAGRATH METAL FINISHING Co LTD 

‘a = | Penarth Road, Cardiff 
FE — A. T. Pozton & Son LTD Tower Hill, Bristol 
SOMERSET METAL CRAFTS LTD 
89 Station Road, Taunton, Somerset 
MIDLANDS 
= BRITACHROME Co LTD 
— | Cope Street, Birmingham 18 


B 1 THE BROADWAY CHROMIUM PLATING WORKS 
94 Alcester Street, Birmingham 12 
DIAMOND CHROME PLATING Co LTD 
Elenora Street, Stoke-on-Trent 


W. T. Frost Ltp 
7 5, 6, 7 Harford Street, Birmingham 19 
\ - HALFORD POLISHING AND PLATING Co Ltp 
— —f Ford Street, Smethwick 41 
& —f A. F. Haygs AND Co Wigston, Leicester 
\ —f Ionic PLATING COMPANY LTD 
XN —f Grove Street, Birmingham, 18 
X —f NORTHAMPTON AND MIDLAND PLATING Co Ltp 
6 Connaught Street, Northampton 
K. & S. PLATING Co Ltp 
5 Vaughton Street, Birmingham 12 
nee THE PREMIER PLATING Co LTD 
To date these out-platers have joined 1-9 Barr Street, Birmingham 19 
B. J. Rounp & Sons Ltp 


the MOND LABELLING SCHEME and 7-10 Northampton Street, Birmingham 18 


SNELL AND PRIDEAUX LTD 


will supply manufacturers with certified 20/a3 Buster Passage, Holloway Road, Birminghem 


WARSTONE POLISHING Co Ltp 


work plated to the requisite grade of the 


BRITISH STANDARD 1224:59 be 
Anchor Lane, Coseley, Bilston, Swsffs. 


NORTHERN ENGLAND. 
SAMUEL ALLEN 109 New Bridge Street, Newcastle 


LONDON AND HOME COUNTIES THE BARNSLEY ELECTROPLATING Co Ltp 
ABBEY PLATING WorRKS LIMITED 
Wycombe Road, Beresford Avenue, Wembley, Middlesex 
Ltp DYECHROME LIMITED Ashley Lane, Shipley, Yorks. 
PLATING Works A. ELL1IoTT (ELECTROPLATERS) LTD 
Stowell Street, Newcastle-upon-Tyne 3 


ws Kinc & FowLer Ltp 
Tonbridge Road, Harold Hill, Romford, Essex 


TOWNHEAD CHROMIUM PLATING Co 
16-18 Whitworth Road, Rochdale, Lancs 


Hampton Road West, Feltham, Middlesex — 
rove, Wimbledon, 19 aaa Lynegss Bros Ltp 
GERHARDY Bros Ltp Gt. Missenden, Bucks =GHROMIDVE 1 North Howard Street, Belfast 
THE Harris PLATING Works LTD =PEAT SercK RADIATOR SERVICES LTD 
18 New Wharf Road, Nr ==PEATIN 308 Albertbridge Road, Belfast 
ckhea' trove, SE3 
Hor Ley ENGINEERING AND PLATING Co Ltp "Stirlingshire 
— > 
— VERICHROME PLATING SERVICES (SCOTLAND) LTD 
Industrial Estate, Larkhall, hire 


774-6 Seven Sisters Road, Tottenham, N15 


Contact one of these platers—and be sure 
A. that you can safely display the important 
Label of Plating Quality on your product. 
Mircxan PLATING Co Lr ood piating is goo usiness 

est tc » ourre 
Mend, Use quality labels on your chromium plate 
Q.B.E. PLatinG Co Ltp 48 Strafford Road, Acton, W3 SEND FOR DETAILS 


THE MOND NICKEL COMPANY LIMITED - THAMES HOUSE - MILLBANK: LONDON : SW! 


TGA P4 
798 Engineering Materials and Design 


News of Industry 


A Solid State Physics Division has been 
formed at the Atomic Energy Research 
Establishment, Harwell. Its initial term of 
reference will be to carry out basic re- 
search leading to greater knowledge and 
understanding of the structure and be- 
haviour of solids. 

The formation of this new Division re- 
flects the importance which the Authority 
attaches to a better understanding of the 
structure and properties of solids. The 
nuclear reactors at Harwell, and particu- 
larly the research reactor BEPO, and the 
materials testing reactors DIDO and 
PLUTO, play a very important part in 
studies of the properties of materials. The 
basic and applied studies include the 
effects of nuclear radiation on materials 
important to reactor technology, and 
more research on the behaviour of solids 
in general. 


Rubery Owen & Co. Ltd. have recently 
entered the reinforced plastics field, and 
their products include valve caps, welding 
cabinet tops, sink units, baths, office fur- 
niture and wheel-barrow hoppers. One of 
the major advantages of their Ro-Pias 
process is the speedy production of tools 
at low cost, which should receive favour- 
able consideration from potential cus- 
tomers. Other new products recently in- 
troduced include a new range of multi- 
unit metal shelving, and dove-tailed floor 
flags laid in concrete which constitute a 
strong, durable, non-skid flooring ideal 
for many industrial applications. 


Concrete is the most widely used bridg- 
ing material in Britain, and because of 
economic advantages of a standardised 
form of bridge construction, the Pre- 
stressed Concrete Development Group 
has co-operated with the Ministry of 
Transport in preparing a design for a 
standard type of bridge construction 
using precast, prestressed concrete beams. 
Within the range of spans from 25-55 ft., 
two types of beam are recommended for 
consideration; the beams are designed to 
withstand the load of the in situ concrete 
and construction traffic, and to act mono- 
lithically with the concrete to carry live 
loads. A minimum thickness of 3 in. of 
concrete is placed over the beams; the 
precise thickness is determined by the 
design requirements, 


An ingenious all-British design by 
Sovex Ltd., of Erith, offers a completely 
automatic system of loading and off- 
loading baggage and stores from a quay 
to the various parts of a ship, thus re- 
ducing the expensive turn-around time in 
port. This system, which has been applied 
to the new P. & O. passenger liner Oriana, 
makes the ship completely independent of 
shore installations for the handling of 
baggage and stores for the 3,100 passen- 
gers and crew, and supplants traditional 
methods of handling. 
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Bristol Siddeley have announced that, 
by agreement with Svenska Rotor 
Maskiner, of Stockholm, they will manu- 
facture at their Power Division, in 
Coventry, a range of SRM _ hydraulic 
torque converters. These converters are 
used to transmit power at increased torque 
and reduced r.p.m. in applications such 
as motor vehicle and railcar transmissions, 
the ratio being usually variable up to 
direct drive. The dual rotation feature of 
the SRM converter combines a high 
efficiency with unusually high torque 
ratios, 9:1 being achieved at stall condi- 
tions. 

A fleet of fuel-carrying tyres are in 
field operations with the U.S. Army. These 
rolling liquid transporters, produced by 
the Goodyear Tire & Rubber Co., each 
carry 500 gallons. Two units in tandem, 
carrying a total of 2,000 gallons, have 
been successfully towed behind a person- 
nel carrier. The tyre tanks were developed 


to the specifications of the Army’s Trans- 
portation Research Command, and they 
can be towed by any type of vehicle, their 
unusual construction giving them low 
ground-bearing pressure on a wide contact 
area, and allowing them to function in the 
most difficult off-the-road conditions. 


Vacuum techniques are being applied to 
many different and highly automated 
manufacturing processes, and in order to 
ensure the thorough integration of these 
two aspects a new joint company, Ley- 
bold-Elliott Ltd., has been formed by 
Elliott Bros. (London) Ltd. (a member of 
the Elliott Automation Group) and Ley- 
bold’s of Cologne. The range of vacuum 
components available, many of which are 
already in production in this country, 
include rotary-diffusion pumps, gauges 
and mass spectrometers. Complete plants 
for drying plastics, freeze drying, 
degassing-drying, impregnating, vacuum 
coating and leak detection can be sup- 
plied. 


Bristol Aerojet Ltd. and Permali Ltd. 
are to collaborate in the manufacture and 
selling of specialised tubular structures of 
helically wound glass-fibre rovings bonded 
with synthetic resin. Manufacture will be 
undertaken by Bristol Aerojet, selling by 
Permali, while design and development 
will be a joint responsibility. 


The Distillers Co. Ltd. recently an- 
nounced the formation of a Development 
Division in their Industrial Group. The 
main responsibilities of this Division will 
be the direction and co-ordination of the 
company’s research, forward planning and 
licensing activities, particularly in the 
fields of chemicals and plastics. 


Aluminum Company of America and 
Aeroprojects Inc. have announced the ac- 
quisition by Alcoa of foreign rights to 
sell and also license the manufacture of 
Sonobond ultrasonic _metals - joining 
equipment. Ultrasonic joining tools 
manufactured by Sonobond Division, a 
subsidiary of Aeroprojects Inc., are used 
to weld, braze and solder metals by the 
application of ultra-high-frequency vibra- 
tions, the equipment being known by the 
trade names of Sonoweld, Sonobraze and 
Sonosolder. Ultrasonic joining is utilised 
in the electronic, aircraft, electrical, pack- 
aging, aluminium fabrication and atomic 
energy industries in the U.S.A. This tech- 
nique produces a strong, sound, metallur- 
gical bond in a wide variety of metals 
without arc, fusion or spark, and with 
virtually no deformation. In addition to 
spot-type and continuous seam welds, 
Sonoweld machines may be used to com- 
bine these weld forms to produce ring and 
area welds. In the majority of operations, 
special surface preparation is not neces- 
sary, and materials joined do not have to 
be of the same thickness, it being possible 
es unite the thinnest foil with the heaviest 
plate. 


Special-purpose machinery inevitably 
arouses the interest of designers, particu- 
larly when a company in a specific indus- 
try designs or modifies machinery to 
achieve an improvement in quality and 
quantity. Such a company is Spicers Ltd.; 
many of the machines used in their 
stationery factory have been designed and 
developed by the Director of Factories of 
the Spicers Group, Mr. B. E. M. Monck. 
Improvement in output and human rela- 
tions with the operators are exemplified 
by the successful integration of mana- 
gerial and technical skill. A typical modi- 
fication based on experience has enabled 
a machine to produce envelopes at the 
rate of 400 per min, the highest speed 
achieved in this country for the particular 
type of envelope. 


MEETINGS 

The third International Metal 
Conference will be held in Madrid, from 
October 2-6, 1961. 


A three-day International Conference 
on “The Metallurgy of Beryllium” is to 
be held by The Institute of Metals in 
London on October 16, 17 and 18, 1961. 
It is intended to cover the whole field of 
the metallurgy of beryllium, with the 
exception of the extraction process, and 
papers are invited. 
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++. @very time this happens 
someone saves a hole 


Readymade self-anchoring female threads inserted at high speed in light alloy 
materials and plastics. This is the simple process that is revolutionising costings 
for the secure fastening of non-structural parts. 

Heli-Coil Push Type Inserts are metal screw thread inserts that eliminate tapping 
solid bushing and the wastage ordinarily involved in working on materials with 
poor screw thread properties. When the Heli-Coil Insert is used rejects on the 
assembly line because of faulty threads are something quite unknown. 

VV The Heli-Coil Push Type Insert can be hopper fed and power inserted into the 
component after moulding, permitting a fast moulding operation. It is a necessity 
for the automation production line layout. Installation tooling can be had on 


purchase or rental. May we make an investigation for you? 


On request—more details in Sales Leaflet APL. 40/5. 


Push Type Inserts 
The thread you push in 


low cost secure fastening for non-structural 
parts... perfect for the automation 
production line layout 

 HELI-COIL is a registered trade mark 


ARMSTRONG PATENTS CO. LTD, EASTGATE, BEVERLEY, YORKSHIRE Tel. Beverley 82212 (6 lines) 
And at Melbourne, Australia. Montreal and Toronto, Canada. 
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These special irons are suitable for 
a wide range of applications in 
electrical and electronic equipment. 
After rough machining, followed by 
annealing treatment, toroidal ring 
testing results exceeding the minima 
shown on the table, can be expected. 


The excellent electromagnetic properties of 


FLUX DENSITY (B) 


Oersteds 


Gauss (minimum) 


/ 


4°40 
7°54 
12°57 
25°13 
62°83 
100°53 


11,400 
13,400 
14,600 
15,800 
17,000 
17,600 


REMANENCE 


MIDLAND AND LOWMOOR IRON & STEEL CO. LTD. 


Rotherham. Telephone: Rotherham 4211/2/3 


0a/6325 


9.000 (minimum) 
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CASTINGS LIMITED 


WALSALL, STAFFS 


Office & Works Selborne Street, Walsall 
Lichfield Road, Brownhills 


Telephone: Walsall 3118-9 Brownhills 2318 
Telegrams: Castings, Walsall 


cil 
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Pe < the versatile NYLON 6 Polymer made 
a by AKU-Arnhem-Holland 
4 AN OUTSTANDING MATERIAL 
for the ENGINEER 


AKULON, with its outstanding pro- 
perties: 
High Tensile Strength. 
High Impact Strength. 
Excellent Wearing qualities. 
Good Temperature Resistance. 
Lightweight. 
Good Chemical Resistance. 
Noiseless in Operation. 
Easy to Machine. 


CONSIDER the advantages of AKULON 
for: 

Gears. 

Bearings. 

Cams. 

Catches. 

Belts. 

Wheels and Rollers. 

Pulleys and all Moving Parts, 

subject to light loading. 


AKULON, available in natural as well 
as in a wide range of standard colours. 


Full technical details and advice on 
request. 


Verenigd Plastic-Verkoopkantoor N.V. 
(Plasttrading Ltd.) 
Zeist (Holland) 


MARKETED IN THE U.K. BY: 


BX PLASTICS LIMITED 
LONDON E.4. 
Stock depots at 


BIRMINGHAM 
MANCHESTER 
GLASGOW 
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TEXOFORS, MORPANS 
BITRANS, PENTRONES 


etc. Surfactants which may 
solve your problems 


GLOVERS (CHEMICALS) LIMITED 

[ WORTLEY LOW MILLS, LEEDS 12 
Telegrams: ‘GLOKEM LEEDS’ 
Telephone : 63-7847/8/9 
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For still fat silver brazing 


EMD 4129 for further information 


JMC preplaced inserts—carefully sized Ring shaped inserts in various JMC alloys are now supplied 


and shaped pieces of brazing alloy— in a new easy-strip packing that facilitates storage and saves 
are being used on an increasing scale to time in handling on the bench—another example of 
speed up repetition silver brazing. Johnson Matthey leadership in this important field. 


Full technical information on JMC Low 


Temperature Silver Brazing is available Johnson <p Matthey 


on request. 
LOW TEMPERATURE SILVER BRAZING ALLOYS 


JOHNSON, MATTHEY & CO., LIMITED, 73-83 HATTON GARDEN, LONDON, E.C.I. Telephone: Holborn 6989 
Vittoria Street, Birmingham, |. Telephone: Central 8004 75-79 Eyre Street, Sheffield, |. Telephone: 29212 
B.03/224 


December 1960 


UWS) 


EMD 4130 for further information 


aaa the weight of steel 


weight of aluminium 


‘Netlon’ is extruded in Rigidex by Blackburn Pioneer Mills. 
Rigidex is a registered trade mark 
of British Hydrocarbon Chemicals Limited. 


mesh made in 


the polyethylene plus 


Now being made in lightweight Rigidex— 
the outstanding new polyethylene— 
‘Netlon’ mesh is rigid, tough and 
resistant to chemicals, oils, grease 

and solvents. It is non-corrodible, 
colourfast, needs no maintenance and has 
excellent electrical insulation 
properties. ‘Netlon’ made in Rigidex 

can be sterilised at 100°C if required. 
‘Netlon’ is manufactured in a variety of 
fadeless colours, filament thickness, 
sleeve diameters and mesh sizes to meet the 
requirements of virtually every industry 
where conventional mesh is now used. 
Information about ‘Netlon’ integrally 
extruded mesh can be obtained from 
Spicers Ltd, 19 New Bridge Street, 
London, EC4. To find out more about 
Rigidex please write to British Resin 
Products Ltd for Booklet No. 317. 


Rigidex is one of the products manufactured by 
British Hydrocarbon Chemicals Ltd. at Grangemouth. 


Sole Selling Agents 


British Resin Products Ltd 


SALES AND TECHNICAL SERVICE DEVONSHIRE HOUSE PICCADILLY LONDON Wl HYDE PARK 0151 
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ree cutting 


THE MANGANESE BRONZE & BRASS CO LTD | 


HANDFORD WORKS + HADLEIGH ROAD - IPSWICH - SUFFOLK 
Telephone: Ipswich 62127 - Grams: Bronze Ipswich Telex: 1886 Bronzeoil 


December 1960 
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WHAT THEY SAY 


ABOUT Spire 


VAUXHALL MOTORS 


; Vy 
€6@For years we have used Spire Speed Uy, 
g Fasteners, and we’re always looking % 
Z 3 
4 for more applications. More ways of 3 
Y Z 
Yy Z 
“ny saving time and money! 99 Z 


Si 


ZW 
Z Z Vauxhall Motors use millions of 
4 z Spire parts every year. Manufacturers 
— using mass production methods 
cannot afford to ignore the cost 
savings that result from the use of 


Spire Speed Fasteners, and 

indeed few do. But are you making 
the most of the 600 types 

there are to choose from? 

One positive way of finding out 
is to call in the Spire 
Representative at the design 
stage of your product. 

He’s a fastening specialist. 


SIMMONDS AEROCESSORIES LIMITED 
Byron House - 7/9 St. James’s St- London SW1 
Telephone: WHitehall 5772 

Works & Head Office: Treforest, Pontypridd, Glamorgan 


3 


crc 568 
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... we'll play it! 


Our group of companies 
isn’t what you might Or | 


c 

~ 
U 

3 


that complete control 
necessary for such a Plain, Plastic Covered 


performance, thus enabling STRIP, 


us to give specialised attention a TUBES, 

COLD FORMED SECTIONS, 
POWER PRESSES, 
TUBULAR & GENERAL 
FABRICATIONS 


to every request. 


STEELS LIMITED FOR 
ANYTHING 


IN 
WILLENHALL, STAFFS. TEL 601 (P.B.X.) LIGHT STEEL 


FOR THE FINEST MATERIALS AND A SPEEDY SERVICE CONSULT DUCTILE 


December 1960 
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It would be reasonable 

JIN to assume that we could 
now sit back complacently 
knowing that we have produced 
the strongest bolt in the world. 
This is not so. The production 
of a fastener with a tensile 
strength of 260,000 p.s.i. is 
not the ultimate in fastener 
design. It is simply another 
logical triumph in a lifetime 
of industrial achievement. The 
backing of the largest research 
and development organisation 
of its kind in the world 
maintains Unbrako, leading 
manufacturers of the world’s 
finest fasteners, five years ahead 
of the rest. 


Advanced Design Division 


UNBRAKO SOCKET SCREW COMPANY LIMITED ~* COVENTRY - TELE: 89471 
12 Engineering Materials and Design 


wets 
PER 
= 
= 


Schrader SQUARE-END AIR CYLINDERS 


Cushioned or non-cushioned 


These new Schrader square-end double-acting cylinders will meet a wide range of applications for 


holding, positioning or moving work or, with push, pull or lifting movements obviate many tiring 
manual operations. The cylinders have a standard neck-mounting but the square-end design provides 
for a variety of interchangeable mountings including leg, front or rear plate, front or rear trunnion. 


WITH INTERCHANGEABLE 
MOUNTINGS 


Rear 
Trunnion Mounting 


Neck Mounting 


Front 
Trunnion Mounting 


Rear 
Plate Mounting 


Leg Mounting 
Front 
Plate 


Mounting 


Four bore sizes are available with standard piston strokes, cushioned or 
non-cushioned. The robust construction and new design features give 
safe, controlled, low-cost power for air pressures of 5 to 150 p.s.i. This 
range of Schrader Cylinders offers something really new in construction, 
performance and adaptability. Send the coupon today for full descriptive 
details and specifications. 


SQUARE-END 
AIR CYLINDERS 


To: A. SCHRADER’S SON, Air Control Products Dept. EM 
829 TYBURN ROAD, ERDINGTON, BIRMINGHAM, 24 
Please send details of Schrader Square-End Air Cylinders 
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FOR MANY YEARS the easiest (and most effect- 
ive) way of tackling a new filtration problem 
has been to hand it over completely to a 
specialist team of Vokes filtration engineers. 
In this way you get a filtration system tailored 
exactly to your particular needs and, because 
Vokes filters are tested in accordance with 
the appropriate British Standards, a guaranteed 


Telephone: Guildford 62861 (6 lines) 
Telex: 8-535 Vokesacess, Guildford. 


14 


CALL 


~the simple formula for successful filtration 


minimum standard of efficiency for the system 
recommended. 


Please write if you would like further details 
of this unique Vokes service, or any of the 
leaflets illustrated above which cover the wide 
range of air, oil and fuel filters manufactured 
by Vokes. 


SOME VOKES AIR FILTERS 


K600 Kompak The most widely used air conditioning 
filter in the country. Guaranteed 95% efficient against 
Aloxite 50 dust. (BSS. 2831). 

S.C. (Self-Cleaning) For cleaning large quantities of 
air with minimum maintenance. Continuously self-clean- 
ed by a patented device in the oil-trough. 


‘Absolute’. For high efficiency applications. Standard 
= guaranteed 99-95% efficient against sub-micronic 
particles. 


Autoroll. Automatic and hand operated models. Com- 
bines large dust holding capacity with low operating and 
servicing costs. 


VOKES LTD - HENLEY PARK - GUILDFORD - SURREY 


Telegrams: Vokesacess, Guildford, Telex. 


Represented throughout the world 
V 545 
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ing of Glass 


Think 


DURAGLAS WOVEN ROVING 


URAGLAS™ 


GLASS FIBRE REINFORCEMENTS 


S 


hink DURAGLAS 
quoting 


Send now for a copy of our 


latest catalogue 
reference H.S.A./227. 


pay you tot 


TURNER BROTHERS ASBESTOS CO. LTD - ROCHDALE - ENGLAND 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 
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y-Belt Drive and | Fenner SpacesaVer 


WEDGE-Belt Drive Wedge-Belt Drives are 
for the same job SLIMMER, LIGHTER, SHORTER, CHEAPER 


@ Width and weight now reduced by a half, 
and cost by at least a fifth, without loss of 
strength or durability. 

@ Modern materials and a new belt section 

_ a much greater power capacity. 

pacesaVer Wedge-Belts make full use of 
the strength and flexibility of Terylene 
cords. These are bonded to a synthetic 
rubber which keeps them exactly where 
they can do most work with least stress 
to themselves. This rubber provides heat 
and oil resistance and adequate electrical 
conductivity at no extra charge. New 
pulley designs take full advantage of 
modern casting methods to give stronger, 
yet lighter pulleys. All have Taper-Lock 

— and easy fixing facilities. 

wo Wedge-Belt sections, 3” (Alpha) and 

%” (Beta) cover all normal drives up to 200 

horse-power. Belt lengths and pulley 

diameters are based on International 

Standardisation principles. Your complete 

drive design can be selected from a single 

line reading in the SpacesaVer catalogue 

135/20. Send for it now. 


THE GREATEST ADVANCE IN DRIVE DESIGN FOR 3O YEARS 


HERE IS THE PROOF 


DRIVE PULLEY PULLEY FACE WEDGE-BELTS CENTRE ‘List WEIGHT 
DIAM. DIAM. WIDTH USED DISTANCE PRICE LB. 
V-Belt 33 63 34 5—A29 

Wedge-Belt 3-15 560 It 3Alpha280. 71 £5°3°8 10% 

SAVING 16%, 12% 54% 5%, 19%, 36%, 

V-Belt 124 6—B65 187 £17°0°7 668 
Wedge-Belt 5:3 106 6Alpha560 153 éll-11-6 362 

SAVING 18%, 48%, 32% 45% 


WEDGE-BELT DRIVES 


MADE ONLY BY 


NAME AND POSITION 
up to 200 h.p. FIRM’S ADDRESS ; 
Send for it 
J. H. FENNER & CO. LTD. HULL 


THE LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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We go to 


... (6ft to 12ft).. ...to ensure 


satisfaction with | 


HOLFOS 
BRONZE 


CONTINUOUSLY CAST 


round bars and tubes 


accurate & true 
sound & dense 
reeled & smooth 

minimum machining 


your orders & enquiries invited 


JOHN HOLROYD & CO. LTD. 


P.0. BOX 24 HOLFOS WORKS 
ROCHDALE LANCS. TEL. ROCHDALE 3155 


December 1960 
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Mr. Squinch says: 
“Here’s my latest 
introduction—a 
new version of an 
automatic valve 
arranged for 
manifold 
mounting.” 


Lang 


(ASSOCIATED WITH DESOUTTER BROTHERS (HOLDINGS) LTD.) 


Leaving nothing to chance. Lang Pneumatic equipment 
is the basis of fool-proof control systems, eliminating 
the risk of human error and fatigue, raising productivity 
and reducing labour costs. Call us in at the planning 
stage—in most cases a pneumatic control system can 
be supplied ‘“‘off-the-shelf”. All components are 
designed for continuous trouble-free service in arduous 
conditions. Design, workmanship and the choice of 
high quality corrosion-resistant materials ensures 
long, trouble-free service. 


OWEN ROAD, WOLVERHAMPTON Tel: Wolverhampton 25221-2-3-4 Telex No. 33193 


PSSSO 
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For thermalizing 


neutron shielding 

on movable 

or intricate | 
equipment 


JABROC ‘N’ light-weight Neutron 
Shielding contains 6°, Hydrogen, 47°, 
Carbon Content: 0.1% Nitrogen, 
Density 80/84lbs per cu ft. Relaxation | 
length for fast Neutrons: 7.8 cms. 


JABROC ‘N’ is manufactured in single 
sheets or blocks up to 4” thick. Greater 
thicknesses are produced by bonding 
with synthetic resins. Sheets are 
available up to the following maximum 
sizes: 7'x4': 14’X1' 4”: 5'8"x3' 4”: 
Solid rings are made up to 5’ 2” in 
diameter. 


Special grades are available with in- 
creased fire resistance, and with varying 
Boron content for Neutron capture. 


JABROC ‘N’ is readily machined to 
engineering tolerances for precision 
fabrication and combines lightness with 
high mechanical strength and resistance 
to shock. 


JABROC ‘N?’ is made by PERMALI 
LTD. who offer unrivalled facilities 
for the design, fabrication and erection 
on site of shielding complete with 
associated metal structures. 


Illustration shows Neutron Shielding 
supplied by Permali S.A. (France) 
for loading face of Marcoule 

G2 Reactor. 


M. 
THE PERMALI 
= BE HYDULIGNUM 
A totally tested product of == £92 22222 ASS 
GROUP DIALAM 
PERMAFLON 


PERMACAST 


PERMALI LIMITED, Gloucester, England. Tel: 24941 


December 1960 
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embled 


Leyland 0.350 engines are 
installed in the 12-ton 


Comet range of trucks. 


For efficient sealing and speedy assembly, Leyland Motors 
use these pre-assembled nylon captive sealing washers. 


‘SELON’ 


Full range of sizes available 


DOWTY SEALS LIMITED - ASHCHURCH -<: GLOS. 


Member of the DOWTY Group Telephone: Tewkesbury 227! 
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Now metal can have a beautiful skin 


With the development of vinyl plastic bonded to steel or aluminium, a completely new 
approach to metal finishing is now available. These new materials, Plasteel and Plasminium, can be 
formed or deep drawn as easily as the basic metal, to give a finished article straight from 
the tools. The plastic coating is obtainable in a basic range of attractive colours and designs but can 
also be supplied in effects such as tartan, imitation pigskin, leather and wood grains and 
many others. Supplied in coils from }” to 18” wide with metal thickness from 30 s.w.g. to 18 s.w.g. 
Write for samples and full details. 


WILLMOTT TAYLOR LIMITED 
Wharfdale Road, Birmingham, 11 


P LA Ss M | N | U M Tel: Acocks Green 1186-7 
L A T L London Agent: SAMUEL MERCER & CO. 


Eldon Street, E.C.2. Tel: Bishopsgate 5651 


December 1960 
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Consult us at the design stage . . . 
we may have an extrusion for that awkward 


shaped part, or we will know the reason why 
and quickly make one. Rounds, squares, 
hexagons are available in stock, ready for 
delivery by our own transport. 

We also manufacture lead sheet and pipe. 


HOLMAN, MICHELL & CO. LTD. 


Cornwall Works, St. Helens, Lancs. 
Tel.: St. Helens 4201-5 


Branches at-—Wakefield, Birmingham and Glasgow 
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Denman Products Ltd. won the 
1960 ‘Alkathene’ 


design trophy 


Take your injection moulding to Denman Products 
Ltd., and you call in not only a moulder but a mould 
maker, Denman Tools Ltd. That means you get the 
whole job, from pencil sketch to successful product, 
all done under one roof. These brushes, made from 
‘Alkathene’ I.C.I. polythene, won the 1960 
‘Alkathene’ Design Trophy and show just what good 
design and production can mean. Write to or tele- 
phone Denman Products Ltd. now. 


Moulders and 
mould makers under one roof 


aia ‘Alkathene’ is the registered trade mark for the polythene manufactured by I.C.I. 
DENMAN PRODUCTS LTD., Bridgefields. Tewin Rd., Welwyn Garden City, Herts. Tel: Welwyn Garden City 6338 
December 1960 23 
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Industrys BPRECISEL 


This is the water container used by AEI- 
Hotpoint Ltd., in their new Supermatic 
washing machine/spin drier. 

Our problem at Thermo Plastics was to 
mass produce a container which, besides 
Possessing a high strength/weight ratio, 
would give complete freedom from fatigue 
failure, have a low expansion factor, plus 
absolute resistance to chemical and 
galvanic action. 

We decided to mould the container from 
polyester resin and glass fibre on matched 
metal moulds . . . ensuring a consistently 
high rate of production, perfect finish 
When moulded, the container is fitted 
into a fully automatic drill jig, specially 
designed for the purpose by Thermo 
Plastics, and 16 holes are drilled into the 
sides and base. The process is then com. 

luminium feet, two small bushes. 

A significant feature... this container ther example 
has a draw of over 21 inch with an ; 
allowance of only 1° 21 minutes on the 
sides . . . in itself no mean achievement! 


Glass Reinforced Laminates 
and Mouldings 

Injection and 

Compression Mouldings 
Vacuum Forming 

‘Perspex’, Rigid P.V.C. 

and other Sheet Fabrications 


Let us help you also 


Thermo Plastics Ltd 


"Dunstable, Bedfordshire 
Dunstable 1444 (P.B.X.) 


A Member of the Tootal Group. 
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OFFERING THESE OUTSTANDING PROPERTIES 


Peak Catalytic Activity 

High Temperature Stability 
Exceptional Chemical Inertness 
Superior Wear Resistance 

Low Vapour Pressure 


A big output of antibiotics with no product 
contamination; that was the catalyst problem 
faced by The Lederle Laboratories Division 
of Cyanamid of Great Britain Limited. They 
solved it by using a platinum metals catalyst. 


The Platinum Metals, platinum, palladium, 
rhodium and ruthenium, possess peak cata- 
lytic activity. Many hydrogenation, oxidation, 
dehydrogenation and dehalogenation re- 
actions can be initiated and speeded up with 
economy by using a Platinum Metals catalyst. 


sePLATINUM PALLADIUM: RHODIUM 
RUTHENIUM: IRIDIUM: OSMIUM 
Engelhard Industries Limited fabricate and market 


the Platinum Metals refined by The Mond Nickel 
Company Limited 


A platinum metal may be the 
cheapest answer to a heat or 
corrosion problem. 


send for this booklet to: 


PLATINUM IM IN) (=NGELHARD INDUSTRIES LTD) 


i ae BAKER PLATINUM DIVISION, 52 HIGH HOLBORN, LONDON WC1 


December 1960 
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PERMANENT 


AVAILABLE IN A WIDE 
RANGE OF MATERIALS 
FOR ALL INDUSTRIES 


A MEMBER | 
oF THe 


DARWINS | 
GROUP 


DII7 


FITZWILLIAM WORKS SHEFFIELD 
TELEPHONE: SHEFFIELD 49049 TELEX No.: 54-215 
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he K.I.P. range includes lightweight insulating firebrick in 6 
grades for temperatures up to 1500°C—“back up” insulation 
up to 850°C and insulation castables up to 1300°C 


INSULATING PRODUCTS LTD. 


Head Office: STORRS BRIDGE WORKS * LOXLEY ° Nr. SHEFFIELD Tel. 343844-5-6 


One of the MARSHALL REFRACTORIES GROUP of 


December 1960 
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sprayable 


in-uses-illimitable, 
remarkable 


REGISTERED TRADE MARK 


. abasic material for alimitless variety 
of uses. Light in weight, shock resis- 
tant, non-absorbent, dimensionally 
stable and mechanically tough, 
RALSIN is a polyamide to which 
designers are daily giving new, highly 
functional, immensely advantageous 
forms—as mouldings, as extrusions, 
as machined components and as a 
protective coating. 


Terminal blocks and gear trains, coil 
formers, thread guides, bushes and 
bearings, bottles, brushes and baskets, 
shoes and heel tips, tubes for a variety 
of purposes and food packs —all these 
and innumerably more are at their 
best in RALSIN. 


Informative publications are freely 
available on Ralsin. Let us know your 
particular interests. 


WHIFFENS 


A member of the Fisons Group of Companies 


Willows Works - Derby Road - 
Telephone: Loughborough 3141 


Loughborough - Leicestershire 


Whiffen & Sons Ltd. are the sole agents for Ralsin in the United 

Kingdom, Canada, Australia and New Zealand. Distribution outside the 

United Kingdom through Fisons Chemicals (Export) Lid. @ 
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LTD 


Telex: 66-255 


mark No ‘763% 
Pendieton, 
London: Holborn 0414 
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Regi 
Erdington 54598. 


Telephone: Pendieton 2857-8-9. 


Birmingham: 


Iirwell Bank Works, Dougias Green, 


= 
= 
= 
MN 
<= 
= 


A copy of our Standard Oil Seal 
Catalogue will be sent on. request. 


December 1960 
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WEDGLOK 


This is the pellet 

that locks the fastening 
permanently 

against shock and vibration; 
in any position; 

and without reducing 
its strength. 

Made of tough 

resilient nylon, 
Wedglok is quite 
unaffected by moisture, 
solvents, age, 

or temperatures 
between —70° 

and +250° 

F. 


Wedglok eliminates 
all auxiliary 

locking devices; 

it simplifies design; 

it cuts assembly time; 
it stays put. 


GKN WEDGLOK 

products include WEDGLOK 
Screws and Bolts and 
WEDGLOK Nuts in a wide 
variety of sizes. 


Guest Keen & Nettlefolds (Midlands) Ltd., Screw Division, Box 24, Heath Street, Birmingham 18. 
Telephone : Smethwick 1441. Telex 33-239 


30 
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LOOKING FOR FLUIDS—with exceptional thermal stability—fluids that are water-repelient 
and retain good dielectric characteristics over a wide range of temperatures — that 
resist oxidation—have low volatility and show little change in viscosity with temperature 
—are ideally suitable for use in damping mechanisms—as heat transfer media—and for use 
in hydraulic, springing and coupling devices—GET THEM FROM MIDLAND SILICONES. 


Remember—Midiand Silicones Ltd have consistently set the pace for British progress 
in this fast developing field. Remember, too, that- while silicones cost more initially—this 
extra outlay is more than offset in terms of greater efficiency and long term economy. 


MIDLAND SILICONES LTD 


(Associated with Albright & Wilson Lid and Dow Corning Corporation) 
first in British Silicones 


68 KNIGHTSBRIDGE - LONDON - SW1 - TEL: KNIGHTSBRIDGE 7801 
Area Sales Offices: Birmingham: Glasgow: Leeds London: Manchester Agents in many countries 


NAME e 
COMPANY 
ADDRESS 

@ MsF I 
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... that’s the beauty of it 


Look at these advantages — Light as aluminium. High <a 
resistance to wear. Wide range of resistance to chemical attack. 
Easily machined. High thermal conductivity. Excellent heat radiation. 
Not wetted by molten metal or slags. Non-seizing. Self-lubricating. 
High resistance to thermal shock. Good mechanical strength at high 
temperatures. Good electrical conductivity. Available in impervious 
forms. Low thermal expansion. 

These properties give Morganite Carbon vast potentialities for the 
design engineer. Talk them over with our technical staff. 

The illustration shows a Rectifier Control Grid, a Rectifier Anode, a Boat, 
a Bearing, two Gland Rings, a Piston Ring, a Tube and a Valve Anode 


—just a small selection of products showing the remarkable versatility 
ef Morganite Carbon. 


CARBON AND GRAPHITE— ELECTRICAL, CHEMICAL 
M R N AND MECHANICAL; CRUCIBLES, FURNACES, 
} } REFRACTORIES ; RADIO PARTS, SINTERED METAL 


PRODUCTS AND ELECTRIC FURNACE ELEMENTS, 


THE CARBON DEPARTMENT, 
THE MORGAN CRUCIBLE COMPANY LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.II. BAT: 8822 
CS58A/416 
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TUBING 


WORLD 


SUPREMACY 


NEW! 


Tecalemit, pioneers of extruded nylon tubing, owe their present 
supremacy in this sphere to the most exacting research, testing 
and development in co-operation with the producers of the raw 
material. Tecalemit have now achieved marvellous limits of 
precision in extruded nylon tubing—limits unequalled and 
indeed unthought of previously—an exclusive technical triumph. 


Flexible and rigid Tecalemit nylon tubing now outperforms metal, 
other plastics and rubber for industrial and automotive oil and 
fuel lines. Tecalemit Tubing is fitted as standard by such great 
names as Aston-Martin, Austin, Ford, International Harvester, 
Jaguar, Massey-Ferguson, Rover and many large industrial 
users including, of course, Tecalemit industrial lubrication 
installations. 


Tubes of precise inside diameter of #” and less have proved under 
test to be unharmed by 


1,100 vibrations per minute at 250°F and 45 p.s.i. for 700 hours 


immersion in Derv at 212°F for 200 hours 
air temperatures of —78°C 


tensile strains of 100 Ib (after being dry-air aged at 212°F) 


And they save up to 50% in initial cost! 


Tecalemit Nylon Tubing almost halves fitting times; is free of 
internal abrasive scale; resists shock, even below -70°C; resists 
most solvents, corrosion and fungal attack; is unaffected even 
by strong ultra-violet light, and form-stable over a wide 
temperature range. 


For full particulars write to: 


TECALEMID tro. 


PLYMOUTH - DEVON 


TECALEMIT HIGH PRESSURE 


NYLON HOSE 


Following in the great tradition of Nylon Tubing, Tecalemit 
present a new High Pressure Nylon Hose. More durable, flexible, 
lighter, stronger and more stable than any other hose on the 
market. And highly competitive in price! Ask for details when 
enquiring about Tecalemit Nylon Tubing. 
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MATERIALS range from Mild and Stainless 
Steels to heat resisting ‘“‘Nimonic” Alloys. 


WELDING CAPACITY of up to 15 sq. 


ins. in Mild Steel, 64” dia. and 8 ins. cross 
sectional area of Mild Steel Tubes. 

WELD QUALITY of complete uniformity 
and accurate tolerances minimises machining. 


MODERN MACHINES of up to 60 tons 
upset capacity. 


Flash 
Welding 


Ask REYNOLDS Technical TESTING and inspection to A.I.D. Standards “ 


can be carried out. 


WELDING FACILITIES are supported by 
comprehensive manipulation and heat treat- 
ment plant. 


® REYNOLDS TUBE CO. LTD. TYSELEY BIRMINGHAM I! 
E.12 


Staff to Advise on the 
application of Flash Welding 


to YOUR products. 


We are manufacturers of Power Transmission 
Equipment and offer the following range of products: 
Patent Disc Type Clutches—Single and 

Multi-Plate Patterns 

Automatic Centrifugal Clutches, Tractor Clutches, 
Over-Centre Pattern 

Expanding Ring Clutches 

Small-power Plate Clutches 
Industrial Power-Take-offs, S.A.E. Housin 


V GON Reduction Gear Boxes 
‘R-Anderton CO LID Clutch Manufacturers 


Established 1915 


RAILWAY IRONWORKS - CASTLETON - ROCHDALE * LANCS Telephone: Castleton 57288/9 Telegrams : Clutch, Castleton, Lancs 
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TYPE OE 


COMPACT. 


Size x 123” x7}” 


EFFICIENT 


EMBODYING ALL 
THE MECHANICAL 
ADVANTAGES OF THE 
LARGER P.I.V. GEARS 


Cl L 
TYPE OA relative dimensions. 
SPEED RANGE 
4— 1 POSITIVE INFINITELY VARIABLE 
Size 11§”x7§x7}" 


The full range of P.I.V. 
Gears extends up to 50h.p. 


STONE-WALLWORK LIMITED 


32 VICTORIA STREET - LONDON, S.W.1 


Phone: ABBey 7681 Grams: Stonwalabb, Sowest 
WORKS: OLDHAM LANCS. 


Also manufacturers of Worm Reduction Gears, Piece Goods Stamping Machines and Light Alloy Bobbins for Textile Trade 
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NOW YOU CAN SPECIFY 
LIGHT WALL BUTT-WELD 
PIPE FITTINGS 


In answer to a growing demand, Trufio light wall pipe elbows and 
fittings are being produced by Wilmot Breeden—and are available 
throughout the v.K. 

For the first time construction engineers in Britain are now assured of 
a regular supply of fittings. And because of mass-production prices 

are favourable. 

Trufio light wall fittings are ideal for piping systems in chemical, 
petro-chemical, nuclear and process plants—where ‘stainless steel and 
nickel alloys are specified. 

The range of Trufio fittings is made in extra low carbon stainless steel, 
nickel, Monel*, Inconel*, and Corronel 210* in various scheduled 

wall thicknesses. 


Trufio fittings conform to the dimensional requirements of American 
standards ASA.B36.19 and MSS.SP-43 for schedule 5s and 10s wall 
thicknesses and ASA.B16.9 for schedule 40s and greater. British 
standard BS.1640 also applies, and in all cases materials conform to 
ASTM.A.312 and A.403 (stainless) and ASTM.B127 and B162 (nickel alloy). 
*Registered trade names of Henry Wiggin & Co. Ltd. 


by WILMOT BREEDEN 


For detailed catalogue, write to: Sales Manager, Dept. 8 
Wilmot Breeden Ltd., Goodman Street, Birmingham, England. 
Telephone: Central 8691. 
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Advanced techniques 


and reliable service 


have established for 


Smethwick Drop Forgings 


a fine reputation 


SMETHWICK DROP FORGINGS LTD - SMETHWICK & KIDDERMINSTER 
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BRITISH BELLOWS 


FOR THE WIDEST RANGE OF CONTROLLED AIR POWER EQUIPMENT 


AIR OPERATED VALVE 
(SPRING OR AIR RETURN) 


EXPLOSION-PROOF 
ROTARY FEED TABLES ELECTROAIRE VALVE 


AIR-HYDRAULIC VICE 
MODEL DVEH 150-C 


4 WAY MAINTAINED 
CONTACT VALVE 
(SPRING OR AIR 

RETURNED) 


ELECTROAIRE VALVE 


CHECK, 
VALVE -CYLINDER WITH 
UNIT WITH CONTROLS 


How to get parts to and from a machine faster . . . to shave seconds off the inter-stroke 

tool time? Such are the methods man's problems. His answer is British Bellows Air WRITE 
Power Equipment, for work feeding, work holding, tool feeding, etc. For short run or long FOR 
run, individual or in combination. The British Bellows booklet gives you full facts on the THIS 
multi-purpose range of units—proved in production. 


BELLOWS-VALVAIR LTD. 
1206, STRATFORD ROAD, HALL GREEN, BIRMINGHAM, 28. Tel: SPRINGFIELD 6059 


BOOKLET 
TODAY 


Klikax 


The maximum savin: 
more easily with the 


line assembly using E clips. 


i retaining rings are used in their 
illions throughout the world giving 
continuous proof of their absolute 
security. They can effect economies 
amounting to 50-80% in time and labour. 
can be achieved 
ikax Stacker and 
Applicator on all forms of production 


KLIKAX 


Names to remember in saving production costs 


Transax pins made from the finest har- 
dened and tempered spring steel are the 
last word in reliability and fixing security. 


They will achieve a substantial reduction 


in material, labour and too! costs on all ~ 


forms of mechanical assembly. No 
reaming or accurate machining 1s 
necessary ...no skilled labour. . . just 
drill and press the Transax in. 


G. A. STANLEY PALMER LTD., Maxwell House, Arundel Street, London, W.C.2. Telephone: TEMple Bar 3721 
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new model? 


Take a sales curve and relate it to the shape 
of your new product. Perhaps dies come into it. Dies that are precise 
though large. Dies with a fine finish. Dies soundly constructed for dependability 
under the stresses of modern mass production press work. Vickers 
design them, make them, prove them, give satisfaction with them. 


Dies by VIGEERS 


TOR VOUR . Vickers-Armstrongs (Engineers) Limited 
Talk over your requirements with 
Vicke rs at the pla nn ing stage DIE DEPARTMENT ELSWICK WORKS NEWCASTLE UPON TYNE 4 PHONE NEWCASTLE 33101 
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FOWLER 
FORA 
WHALE 
OFA 
GOOD 
STEEL 
CASTING 


Technical Brochure from 
JOHN FOWLER & CO (LEEDS) LTD Sprotborough Foundry, Sprotborough, Doncaster 
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the STREETLY line... 


Streetly is equipped for the mass pro- 
duction of plastics mouldings to a high 
standard of accuracy and finish in all 
materials. The key lies largely in modern 
press plant and scrupulous supervision 
by highly skilled technicians. 


STREETLY MOULDINGS 


The Streetly Manufacturing Co. Ltd., Streetly Works, Sutton Coldfield, Tel: Streetly 2411 
London Office: Haymarket House, 28 Haymarket, London, 8.W.1 « Tel: Trafalgar 3121 
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The main Streetly injection moulding shop 


Over a period of many years Streetly 
has built its reputation on this technical 
skill and reliability. The best measure 
of Streetly service is the status of its 
customers and the length of their 
mutually satisfactory associations. 
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TEAM WORK 


It’s team 
work 
that counts 


Wf In most spheres of activity, ultimate 


achievement largely depends on team-work, 
and just as the successful racing driver relies 
on the efficiency of the men in the pits, so the 
final perfection of your products depends on 
team-work through all stages of manufacture. 
Weathershields have a team with the “know-how” and 

FABRICATED and WELDED ASSEMBLIES, PRESS experience to co-operate with you in design, development, 
WORK, GLAZED UNITS, SHEET METAL WORK manufacture and service to achieve maximum output. 

LIGHT ENGINEERING DIVISION 


THE NAME YOU KNOW Weathershields 


BISHOP STREET, BIRMINGHAM * Tel.: MiDiand 5876 


pistols 
in ONE 


ANTI-CORROSIVE COATINGS 


CERAMIC COATINGS 


THE WORLD'S MOST POWERFUL, 
VERSATILE AND ECONOMICAL 
METAL SPRAYING PISTOL 


METALLISATION LTD., BARCLAYS BANK CHAMBERS, DUDLEY, WORCS. 
Telephone : 53321 /2. Scotland: Metallisation (Scotland) Ltd., Ballochmill Road, 
Rutherglen. Telephone: Rutherglen 1956. N.E. Coast: Portrack Lane Industrial 
Estace, Stock Tees. Telephone: 64585 


M-W.157 
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Pioneer seals are serving with distinction on land, sea and 
in the air. From automobiles to motor cycles, industrial 
vehicles to plumbing equipment, there is a Pioneer seal for 
every application. For arduous duties on aircraft and air- 
sea rescue launches, seals are supplied conforming to 
stringent Air Ministry and Admiralty requirements. 

Pioneer seals are developed by skilled technologists and 
are manufactured to the high standards demanded by 
modern industry. They are fully resistant to lubricants, 
gases and hydraulic fluids, and give complete protection 
against water and dirt. Fit Pioneer seals to your equipment 


in the first place—and be sure of exemplary service. 


“Send for 
Catalogue reference 
800/20 


e * 

ae I oO N E E RR Oilsealing & Moulding Co. Ltd. 

FACTORY & HEAD OFFICE: COTTONTREE WORKS, COLNE, LANCASHIRE - TELEPHONE: WYCOLLER 471 (8 LINES) 
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All Vauxhall cars are 


surface on which the 


amount of water arou 


Telegrams: Lioncelle, Woking 


Another 
WALKER 
success story 


VAUXHALL 


they stand on 


TREADMASTER 


subjected to a water-leak test. They 


pass slowly through a tunnel with hundreds of water jets 
playing on them. Naturally the environs of the tunnel are 
very wet indeed and the wooden duckboards, which were 
fitted at the sides of the assembly line where the vehicles 
emerge from the tunnel, quickly became sodden and 
treacherous to stand upon. 

Last year the duckboards were replaced with a hundred 
grey Treadmaster mats. This has made a wonderful non-slip 


fitters can walk and stand with 


confidence, without the risk of skidding—regardless of the 


nd, 


For full details and prices write to: 


James WALKER & CO. LTD. 
LION WORKS, WOKING, SURREY 


Telephone: Woking 2432 (Telex 8521) 
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HYDRAULIC & 
COMBUSTION 
EQUIPMENT 


MARINE 
OIL BURNING 
INSTALLATIONS 


HYDRAULIC TRANSMISSIONS 
AND SYSTEMS 


of 
Performance Equipment 


LUCAS INDUSTRIAL EQUIPMENT LTD - MARSTON GREEN + BIRMINGHAM - ENGLAND 
A Subsidiary Company of Joseph Lucas (Industries) Ltd. 
ALSO AT TORONTO (CANADA) AND SYDNEY (AUSTRALIA) 


December 1960 
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for industry 


Practically every day industry finds new uses for KnitMesh, the 
versatile new raw material which can be knitted from any plastic 
or metal capable of being drawn into a filament. Basically just the 
same as ordinary knitting—a mesh structure of asymmetrical 
interlocking loops—KnitMesh has a wide range of applications and 
an unusual combination of properties—physical, chemical and 
electrical. Its linked loop structure gives it strength and resilience 
and the different materials from which it can be made enables many 
chemical and electrical properties literally to be knitted into it. 
KnitMesh is knitted from one or more filaments in stocking form 
to a large range of interstice sizes and shapes. The more usual 
meshes are between 4 and 12 openings to the linear inch and from 
} to 15” lay flat stocking width. Laminated or round wire can be 
used and the mesh can be crimped or pleated with a variety of 
crimp sizes and patterns, thus enabling control of surface area and 
free volume in different applications. 


If you would like to know more about this unique material 
please write for fully descriptive literature. 


KnitMesh 
Valve Jackets 


; KnitMesh valve jackets are 
being successfully used to 


disperse the heat generated 

by valve assemblies. The 

large amount of surface 

area created by KnitMesh, 

coupled with the close con- 

tact which, because of its resiliency it is able to make with the glass, 

means that the maximum amount of heat can be disseminated in 

a very short time—a process which considerably lengthens the life 
of the valve and often increases its normal power rating. 


LIMITED 


36 VICTORIA STREET LONDON S.W.1 
TELEPHONE: ABBEY 2684 & 1757 
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Make Light of Weight 


with 


SPECIALLY DESIGNED EQUIPMENT 


O.T.’s 


World Patents Pending 
Omni-track Conveyor Ball Units having dynamic load 
en from 50 Ib. to 5 tons each with 4” to 2” dia. 
balls. 


O.T.’s provide instantaneous change of direction 
automatically accommodated at any angle, with effortless 
ease. On cast iron or hardened steel plate starting effort 
may be as low as 1% of the gross load. Special rotary 
applications as low as 0-25% per gross load. 

Ask for List No. 581/OT 


CASTORS 


Ask for List No. 581/C 
Over 20,000 types and sizes including wheels from 2” 
to 46” dia. and loads up to 30 tons each. Sprung, 
automatically braked, Ackerman steered, Jacked, 
direction or wheel-locking, etc. 


Twin 46° 6” tubular shank, 
Pneumatics, 6-ton 90-ib. 


DRAWER SLIDES 


Ask for List No. 581/S 


Twin 20” solid 
tyred, 5-ton 


Three-piece Extension Drawer Slides, 12” to 37” lengths 


Two-piece Extension Drawer Slides, 10” to 25” lengths 
Also Trolleys, Trucks, Conveyor Rollers, Door Runners, etc., etc. 


AUTOSET (PRODUCTION) LTD. 


69-73 STOUR STREET, BIRMINGHAM [8 
Telephone: EDGBASTON 1143 
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Integral finned 
extended surface tubing 


in non-ferrous metals, steel and bi-metals 


High-fin for air-cooled heat exchangers. 


Low-fin for shell-and-tube heat 


exchangers, refrigerant 


‘condensers, etc. 


LONDON, S.W.1. 
M464/6 
METALS 
DIVISION 


December 1360 
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IN A THRICE! 


a silicone rubber that’s easy 
to cure and simple to use.... 


COLD-CURE SILASTOMER is a silicone rubber you can set at room 
temperature. Add the catalyst, mix it in thoroughly and in minutes—or 
hours if you wish—you have a silicone rubber with all the well-known 
properties of oven-cured Silastomer. Cold-Cure Silastomer is available in 
three different viscosities to suit different processing techniques. When 
potting and encapsulating, for example, use of the fluid grade makes it 
easy to fill all voids and awkward corners. Its remarkable properties 
include: 

* Excellent thermal stability—can be used up to +-250°C or 
down to —50°C. 
Outstanding electrical insulating properties. 
High thermal conductivity. 
Protects against moisture, dust, oxidation, weathering, 
ozone, corona and mechanical shock. 


* 


Silastomer is the registered trade name of a comprehensive range of silicone 
rubbers manufactured and marketed by Midland Silicones Ltd. 


MIDLAND SILICONES LTD 


(Associated with Albright & Wilson Ltd. and Dow Corning Corporation) 


To give you information on all the properties and appli- 


first in British Silicones cations of Cold-Cure Silastomer, we have prepared a 
fully detailed and illustrated booklet. Please write or 
68 Knightsbridge, London, SW1. Telephone: Knightsbridge 7801. phone our nearest branch office for a copy. 


: Area Sales Offices: Birmingham, Glasgow, Leeds, London, Manchester 
~ Agents in many countries 


@) 
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Gut 
assembly 


4 


Available in a wide selection of sizes Star 
Tolerance Rings provide simple efficient means 
of fixing: 

@ Lever knobs, handles, etc. 
e mage etc., to shafts avoiding the 
use of splines or keyways. 


@ Ball or roller bearings in housing 
bores. 


Our Technical Department will be only too pleased 

to prepare drawings, illustrating the use of Star 

Tolerance Rings in your equipment. Please send for 

full details and trial samples of these money-and- 
labour-saving fittings. 


December 1960 
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Star Tolerance Rings, made from hardened and temp- 
ered spring steel, are corrugated to give firm fastening 
between machined parts. Simple to fit, they allow 
wider tolerances on machined parts ... can effectively 
transmit very high torque or take up any differential 
thermal expansion which might occur between com- 
ponents of dissimilar metals. 


With 


TOLERANCE RINGS 
GEORGE ANGUS & 


OIL SEAL DIVISION : 


ROAD, WALLSEND-ON-TYNE, ENGLAND. 
Grams: “Gaco, Wallsend” Telex: Gaco, Wallsend 53-138 


A56/60 


COAST 
Tel: 


Y N N 
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ESCOLASTIK 


EMD 4176 for further information 
REGD. 


West CONE RUBBERS 


The most range available 


TY TAKE ADVANTAGE of the technical re- 
sources and production facilities of the most 

' modern silicone rubber plant in the United 

Kingdom. 

, Prescolastik silicone rubbers offer the widest 

i available range of compounds to meet the most 

| exacting conditions. 


Uses: Seals, 
agms, Washers, 


_ General Purpose Grades 
; Low Temperature Grades 
x Low Compression Set 
Fuel and Oil Resistant Grades 
Silicone Coated Fabrics ; 
Uses: Soft Vilre- High Tensile Grades 
tion Damping , Seals, Pads High Temperature Grades 
Dampers. dc. Prescolassih Silicone H.T.P. Resistant Grades 
Gee Di gms, Gaskets Cellular Rubbers 
lexible Low Temp ——~ Designers and Engineers are invited to write to 
us for technical data. 


Speciatists in precision rubber engineering 


PRECISION RUBBERS LIMITED 


BAGWORTH, LEICESTER, ENGLAND 
Telephone: Bagworth 361 (6 lines) 


Air operated screw drivers were tested under 
identical simulated working conditions. 


WITHOUT LUBRICATION WITH NORGREN MICRO-FOG LUBRICATION 


Complete failure occurred after an Inspection showed only slight wear even 
equivalent of only 10 weeks of after an equivalent of over 4 years of 
operation! operation — over 20 times longer. This means 


a big saving in air tool replacement ON 


-MIGRO-FOG LUBRICATION 


Full details from: C. A. NORGREN LTD., SHIPSTON-ON-STOUR WARWICKSHIRE. Tel: //0 & 106 
COMPRESSED AIR NEEDS Jig” EQUIPMENT 


EMD 4177 for further information 
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Made for each other... 


Where you want to handle high radial and thrust loads in 
minimum space, you’ll find that Torrington Needle Bearings 
and Needle Thrust Bearings go together like nuts and bolts. 
Used together, they contribute to compact design, light 
weight, maximum capacity and long service life. 


Both bearings can operate on hardened and ground adjacent 
parts or with standard races. Our Bearings Division will be 
glad to help you make the most of this efficient combination 
in your thrust and radial load applications. 


The Torrington Company Ltd. Bearings Division, Torrington Avenue, Coventry 
London & Export Office: 7-10 Eldon Street, EC2 


Glasgow Office: 
50 Wellington Street,C2 


December 1960 
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For thrust loads 
Torrington 
Needle Thrust Bearing 
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Write for your copy ..:.: 


of this informative 16-page booklet on Harper Castings which 
gives particulars and technical data of use to designers and 
other users on Grey Irons, Harper-Meehanite (general 
engineering, heat-resisting and wear-resisting types) and 
Harper Spheroidal Graphite Iron. 


we 


To JOHN HARPER & CO. LTD. HC/EMD 
ALBION WORKS WILLENHALL STAFFS. 


Please send HARPER CASTINGS booklet to:— 


ie 
~ 
a, 
quality covers Grey Iro 
machining, enamelling anc metal pressings, 
ng and sub-assembly work. 
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A better job in Fibre Glass moulding 


A ETI Plastics mould these electrical service 
4 fuse boxes in Premiz Fibre Glass and make them 
, tougher, safer and more reliable than the older cast 
~ 4 iron and porcelain assemblies—for the same price ! 


Premix Fibre Glass is a wonderful material for jobs like this because it is strong enough to replace the cast 
iron box and its electrical properties are so good that you can mount the current carrying parts directly on 
the moulding. Result: fewer parts, lower assembly costs, easier maintenance and longer life. 

Premix Fibre Glass mouldings are in a special class midway between phenolic mouldings and alloy castings, 
‘combining the good qualities of both: exceptional impact strength, dimensional stability and heat resistance 
with high insulation resistance and freedom from tracking plus the advantages of plastic moulding techniques 
AE I do a better job in plastics and they know the right one for your product. Give them a sample—even 

if it is already made in plastics—and its pretty certain they'll be able to give you a still better job in 

plastics. Let them see the project in the design stage and they'll show you how it can be cheaper, simpler 
and better in plastics. 


You are invited to get in touch with 


Plastics (Aldridge) Limited 
Formerly ALDRIDGE PLASTICS LIMITED 


ALDRIDGE Redhouse Industrial Estate Staffordshire Tel: ALDridge 52031 
zi LONDON E.C.4. 38-39 Upper Thames Street Tel: CENtral 2332 
: MANCHESTER 13. 92 Oxford Road Tel: ARDwick 4118 


December 1960 
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Spiratube and Flexflyte are names to remember 
when you’ve ducting problems on your mind. In every 
corner of the world, in all kinds of industry, these flexible 
ductings are relied on to help increased efficiency. 


Light, tough, flexible, Spiratube and Flexflyte have 
applications in every industry where fumes, dust or 
inadequate ventilation pose problems. They are easily 
installed, easily transferred from one point to another 
and have a design range able to meet most conditions 
of high and low temperatures, solvent fumes, and 
abrasive dusts, in diameters from under one inch 
to thirty inches. 


SPIRATUBE 


(FLEXFLYTE 


Flexible ducting can solve your problem. Write 
to the manufacturers for detailed descriptive leaflets 
and for details of free advisory service. 


FLEXIBLE DUCTING LTD. 


SHUNA STREET, MARYHILL, GLASGOW. 


Telephone: MARyhill 3311 
Telegrams: FLEXIDUCT, GLASGOW N.W. 
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compact 


greatest strength for weight 
most efficient and reliable — 


Mollart Engineering universal ball joints, used every- 
where in fields as widely dissimilar as aircraft and 
agricultural machinery, are made by the latest special- 
ised plant under rigorous control. Sliding and fitting 
surfaces are ground to a tolerance of 0.0005”. 


Mollart Engineering supply single, double, ‘‘Hooke’s’’- 
type, and light series universal ball joints in standard 
sizes. Non-standard and specialised types are supplied 
to customer’s requirements. 


A.R.B. approval of design and materials 


THE MOLLART ENGINEERING CO LTD 


KINGSTON BY-PASS SURBITON SURREY 


TELEPHONE: ELMBRIDGE 0033-7 TELEGRAMS: PRECISION sursiros 
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IMPOR 
ADDITION 


OUR 
FAMOUS 


RANGE 


The new Holroyd 33” centres Worm Speed Reducer will 
in future take its place between the present 3” and 4” 
sizes in our standard range of gear boxes. Its purpose is 
to fill the rather wide gap in power capacity which 
previously existed between the 3” and 4” sizes. Thus it 
will give you more latitude in choice of reducers and 
greater economy in those many instances where it 
happens to suit the power requirements of your applica- 
tion. It is built to the same high standards as all the 
other gear boxes in our range. Please write for details. 


Say Holroyd first 
for worm gears and gear units 
John Holroyd & Co. Ltd. Milnrow, Lancs. 


December 1960 
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...if your seals and gaskets are made of 


Silastomer 


When things get really heated, Silastomer remains fully efficient—even at temperatures 
up to 250°C, where organic rubbers melt and char. Certain grades of Silastomer are 
available for intermittent use at temperatures as high as 300°C. Yet this highly versatile 
silicone rubber is equally serviceable down to —70°C! 

Added to which, Silastomer 

* retains excellent dielectric characteristics over a wide temperature range 

is non-adhesive 

* — offers high resistance to oxidation and weathering 

* possesses good water repellent qualities 


... all in all, an impressive list of properties. No wonder, then, that so many rubber 
manufacturers are producing mechanical mouldings in Silastomer. Get their names and 
addresses from any Midland Silicones branch office. 


Silastomer is the registered name of a comprehensive 
range of silicone rubbers manufactured and marketed by: 


MIDLAND SILICONES LTD 
(Associated with Albright & Wilson Ltd and Dow Corning Corporation) 
first in British Silicones 
68 KNIGHTSBRIDGE - LONDON - SW1 - TELEPHONE: KNIGHTSBRIDGE 7801 


Area Sales Offices: Birmingham, Glasgow, Leeds, London, Manchester. Agents in many countries. 


MSR? 
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PALLADIUM 
containing 
brazing alloys 
made 
this possible 


The reliable construction of v.h.f. and other trans- _ IN MANY FIELDS, palladium-containing alloys make higher standards of 


mitting valves made by Standard Telephones & : : : . : 
‘de ty the brazing possible. They give great strength and corrosion resistance, 


palladium brazing alloys, SCP1 and SCP3. especially in high-temperature applications which call for the brazing of 
high nickel alloys. : 
If you have a brazing problem which involves A and full inf 
reliable service at high temperatures or other oped ‘ormation is 
exacting conditions, send for available on their compositions and brazing temperatures. These alloys 
‘BAKER SPECIAL-PURPOSE have already been successfully used in applications ranging from radio 
BRAZING ALLOYS’ valve construction to aircraft turbines. 


Write to: (ENGELHARD INDUSTRIES LTD) 62 HIGH HOLBORN LONDON wC! 
BAKER PLATINUM DIVISION Tel. CHAncery 8711 
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softtee, sofrtee, 
catchee money 


Soft, resilient Rubazote has millions of self- 


contained air-cells. Because they are not 
interconnected, Rubazote expanded rubber ab- 
sorbs shock and vibration much better than 
sponge rubber. And it absorbs only shock and 
vibration—not water! That's why Rubazote 
makes perfect dust, air and moisture seals*. There 
are scores of applications where the shock- 
absorption, sealing properties or springiness of 
soft Rubazote can save you hard cash. Send for 
details of sheet sizes and thicknesses. 


* Gaskets, too. For petrol, oil and heat 
resistance they can be supplied in Rubazote 
Expanded Neoprene. If you have a yen for 
really high temperature gaskets, Rubazote 
Expanded Silicone will satisfy it. 


RUBAZOTE 


Soft expanded rubber 


‘Company Limited: Mitcham Road Croydon 


Yo 
THE GAITISH KYLONITE COMPANY LTO 


PHONE: THORNTON HEATH 3622 WORKS:CROYDON AND DUNDEE 
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Width 24” 
Depth 13” 


CONSTANT SPEED 
MOTORS 


Write or telephone now for full 
details of this versatile compact, multi- 
purpose LIGHT DUTY Motor Unit with the 
sintered bronze rotor bearings that ensure 
years of reliable service. SELF-STARTING. 
POWER CONSUMED 2 WATTS. 
WIDE VARIETY OF OUTPUT 
SPEEDS. 


SMITHS CLOCK & WATCH DIVISION 


Contracts Branch, 179 Great Portland Street, W.1. Telephone: LANgham 58! 1 
Overseas enquiries to Sectric House, N.W.2. England. = Telephone: GLAdstone 6464 
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It’s a 16 ft. diameter liquid 
argon storage sphere in light 
alloy—and inside it there’s a 
14 ft. diameter sphere sus- 
pended by stainless. steel 
chains.* The interspace is 
evacuated of air and filled with 
an insulant. Not the sort of 
thing just anyone could fabri- 
cate, you’ll agree—but the sort 
of thing that Marston does 
almost every day. If you’re 
contemplating engineering, 
chemical, petroleum or nuclear 
power plant that calls for com- 
ponents to unusual specifica- 
tions, consult us at the design 
stage: our experts can con- 
tribute much to the smooth, 
speedy and economical execu- 
tion of your plans. 

*Made for : 1.C.1., Billingham Division, 


Bursting discs 
Pressure vess 
Special-purp 

machines 
Pipework 
Heat-exchangers 


in aluminium, 
titanium and other 
non-ferrous metals. 


MARSTON EXCELSIOR 
LIMITED 


A subsidiary of 
Imperial Chemical Industries 
imited 


Process plant 
4 
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It is natural to think of a burner head as being made 
from a high-temperature alloy, yet these heads for the burner rings of a gas 


cooker are aluminium alloy pressure die castings. Compared 
with other possible methods of manufacture the cost is fractional and 
in service they seem to last indefinitely. Die castings by... 


THE BRITISH OXYGEN COMPANY LTD - SPARKLETTS WORKS - LONDON N.17 - TEL: TOTTENHAM 0881 
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ASSEMBLY PLANT 


Revolutionary new HUCKBOLT 
fasteners, were used for the assembly 
of the trunking when five miles of 
ventilating ducting was recently in- 
‘stalled by Andrew Machine Construc- 
tion Co. Ltd., at the new Ford assembly 
plant, Dagenham, Essex. Bolting speeds 
of up to 20 bolts per minute can be 
achieved by unskilled labour. Available 
in high-strength aluminium alloys and 
steel, HUCKBOLTS give fast, positive 
automatic locking with high clench and 
sealing qualities. 


HUCKBOLTS were used for on site assembly of trunking for Ford 
Motor Co. Ltd., Body Manufacture Group by Andrew Machine 
Construction Co. Ltd. 


Bolt breaks at breakneck groove. Installed lock bolt 


High clenching action clamps sheets Collar swaged and locked into 
ther. grooves. ‘ AN PRODUCT 
k 
Use this coupon to send for mcre EMD 2 
. facts about HUCKBOLTS. 
FASTENERS Regd. Users NAME ....... 
ADDRESS. 
AVIATION DEVELOPMENTS LIMITED 
2WOODFIELD ROAD : WELWYN GARDEN CITY -: HERTS 
Telephone No ; Welwyn Garden 3881 
Manufactured under licence from the Huck Manufacturing Co. of Detroit, U.S.A. Huck Patents 629098, 766137, 79785 
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GRIFFITHS UNIT DUST COLLECTORS 


These units can be applied to most grinding, polishing, cutting, 
buffing or abrasive operations on mild steel, carbon steels, 


cast or malleable irons, aluminium and its 
alloys, plastic materials, rubber, ebonite, 
wood, carbon, slate, etc., etc. 


Supermaster 
400 c.f.m. 


Micronette 770 c.f.m. 


These units require 

no special foundations or 

fixing arrangements—they are 

free-standing and in the case of the 

“‘Micronette” and ‘‘Micromaster’> 

castor bases can be incorporated if 
desired. 

For processes where a considerable 


For further information and illustrations volume of dust is generated a larger 
write for brochure D/3. dust storage space can be provided. 


Micromaster 1400 c.f.m. 


A. E. GRIFFITHS (SMETHWICK) LTD., BOOTH STREET, BIRMINGHAM, 21 


Over 5,000 tons of bright steel bars, hot 
rolled carbon steels and alloy steels are held 
by Macready’s for immediate despatch. De- 


tailed descriptive lists and catalogue are 

available and we invite you to use our tech- 

nical service to answer your steel problems. 

MACREADY’S METAL COMPANY LIMITED, USASPEAD CORNER, PENTONVILLE ROAD, LONDON, N.1. 
Telephone: TERminus 7060 (30 lines) Telegrams: Usaspead, London, Telex Telex No. 22788 
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THE RETAINING 

RING 
THAT REALLY 
LOCKS 


Spirolox retaining rings are made from two or more 
concentric turns of high grade flat spring steel. Spirolox 
have great strength, they can be assembled without the use 
of special tools, and do not tangle in storage. 

Spirolox rings come in a large variety of sizes to suit every 
application. And Spirolox rings really lock. 


Write now for full details and samples to Dept. EM 12 


WELLWORTHY LTD - LYMINGTON - HANTS 
December 1960 
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Material cost per item is less than that of / ; 
other non ferrous metals. 
Clean modern appearance. A | 


Can be anodised—clear or colour. 


Automatics can operate at maximum feeds 


and speeds. 


ll ; imi 


FREE MACHINING BAR 


Write TODAY for Full Technical Details. 


Southern Forge trp 


MEADFIELD ROAD - LANGLEY - BUCKS 


ess Telephone: LANGLEY 30! 
ALUMINIUM AND ALUMINIUM ALLOY 
EXTRUSIONS TUBES AND FORGINGS 
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Hellermann compression 
terminals were chosen by 
Cincinnati Milling 
Machines Ltd for the 
control panels on their 
range of machine tools. 
Hellermann terminals 
are available in a 
complete range for cables 
from 7/.0076” to 
61/.093” (.00031 sq. ins. 
—.4 sq. ins.) A range of 
hand and power-assisted 
compression tools is 
available suitable for all 
applications. 


Cincinnati 
choose 


HellermannTerminals 


Write for a copy of catalogue BH99 
Hellermann Ltd Crawley Sussex | Crawley 2000 


December 1960 
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THE 
LIGHTWEIGHT 
COMPACT 
HYDRAULIC 
HAND PUMP 


The ‘HYDRAPAK’ pump is a small 
compact job, and will cover a range of 
pressures up to 10,000 Ibs. p.s.i. 

It has two speeds giving high or low 
pressure, these are selected by push button 
control. Oil or water may be used, and 
the unit only weighs 10lbs. The pump can 
be supplied mounted on a reservoir of 

1 or 2 gals. capacity, also on a tubular 
stand with oil cistern and pressure gauge. 


WE SHALL BE PLEASED TO FURNISH YOU 
WITH COMPLETE DETAILS AND PRICE LIST . 


AD. No. &7 


SMETHWICK BIRMINGHAM Phone: SME 1181 


HIGH VAGUUM BRAZING and 
HEAT-TREATMENT 


BRAZING WITHOUT FLUX OR SUBSEQUENT CLEANING 
BRIGHT ANNEALING WITHOUT SPECIAL ATMOSPHERES 
SEVERAL JOINTS BRAZED IN ONE OPERATION. 


Above the limit of size and temperature 
imposed by suitable refractories or metal 
containers, radiant-heated furnaces are 
employed. The furnace illustrated is used 
mainly for the vacuum brazing of high- 
temperature alloys up to a temperature 
of 1300°C. it employs a radiant. heater 
comprising radiation shields, which take 
the place of the normal refractory 
thermal insulation, and a molybdenum 
wire resistance heater supported from 
an internal framework by high-quality 
alumina insulators. The furnace has an 
evenly heated zone 15in. diameter  20in. 
deep, in which complete assemblies can 
be evenly heated to brazing temperature 
and multiple joints simultaneously brazed 
without distortion and the need for 
subsequent cleaning. 


EDWARDS HIGH VACUUM LTD - MANOR ROYAL - CRAWLEY SUSSEX ENGLAND Crawley 1500 
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(Above) A close-up of molybdenum 
heater showing the concentric 
radiation shields. 


Right) RH40 vacuum brazing 
rnace (Photograph by courtesy of 
Joseph Lucas Ltd.) 
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WELL, WHAT IS IT? 


(To be fair we should point out that the domed top and fabri- 
cated cantilever are part of a test rig. The thing in question 
begins at the weld below the lettering). 


Unless you happened to see, in an earlier advertisement, the 
cardboard model in which the idea took shape, memory will 
be no help. This is something quite new. 


It isan expansion joint, one of 72 such joints that will take up 
the expansion of the CO2 ducting at the Trawsfynydd Atomic 
Power Station. Internal pressure 265 p.s.i., temperature 420°C. 


The convoluted bellows holds the internal pressure; the end 
thrust—over 1,000,000 lb.—is taken by the inclined, high-tensile 
steel bars round the periphery; flexing is entirely by elastic 
straining of these bars. The illustration shows the joint being 
prepared for the Insuring Authority’s acceptance test—1,250 
full deflections under full internal pressure and temperature. 
Compared with previous joints for this kind of work it is 
lighter, simpler, cheaper. It is the kind of highly original solu- 
tion to both new and old problems that Richardsons Westgarth 
engineers can, and frequently do, produce. 


RICHARDSONS, WESTGARTH & CO. LTD. (RW) 


The Controlling Company of The Richardsons Westgarth Group, 


December 1960 


Wallsend, Northumberland, and at 58 Victoria St., London S.W.1. 


‘ 
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RIGID MEASURES 


SURVEYORS’ TAPE MEASURES are designed to take hard wear without loss of 
efficiency and the best ones are given a finished appearance in keeping 
with a quality instrument. That is why Chesterman’s chose hard-wear- 
ing Cobex/Velbex pvc laminate for covering the side plates of their new 
100 ft white steel tape housing. A really smart appearance combined 
with the scuff-resistant, waterproof qualities of the best plastics 
sheeting. 

The carrying pouch is also strong and waterproof, made of tough, 
flexible Velbex. In this case it is transparent, but you can have it 
opaque, in any colour you like—send for details of these BX materials. 


PVC LAMINATE 


BX PLASTICS LIMITED (A subsidiary of The British Xylonite Group) LONDON, E.4 


Engineering Materials and Design 


‘ 


CLASSIFIED ADVERTISEMENTS 


Development Engineer. 


superannuation benefits. 


DEVELOPMENT ENGINEER 
An interesting and remunerative opportunity with prospects of advancement exists for a 
The successful candidate will probably be aged 28-40 and will have the ability to work with 


a minimum of supervision on the day-to-day and long term development of Stud Welding. 
He will be directly responsible to the Chief Engineer. 


Applicants should address their replies to the Chief Engineer, Crompton Parkinson (Stud 
Welding) Ltd., 1/3, Brixton Road, London, S.W.9. 


This is a permanent position with 


DESIGN SERVICES 


L. E. M.S.1.A. 


Consultant Designer of engineering products 
* for APPEARANCE and 
ECONOMIC PRODUCTION 


17, Vicarage Rd., Sunbury on Thames, Middx. 
Telephone 3985 


SITUATIONS VACANT 


Vacancies exist for Technical Sales Engineers 
and Testers with experience in control circuits, 
timers and relays. 5 day week. Housing available. 
Apply Electrical Remote Control Co. Ltd., Bush 
Fair, Harlow, Essex. 


BUSINESS 
PROPOSITION 


Inventor of unique form of self-lubricating plastic 
bearing material wishes to negotiate for financing 
and development of same. Box EM & D 15, 


DESIGN CAPACITY 
AVAILABLE 


Special purpose M/c Designer (H.N.C. Mech.) will 
give competitive quotes for projects. Box EM & D 14. 


REED-MOORE PLASTIC FABRICATIONS 
COL 1072 42, Sidley Avenue, Victoria Avenue East, 
Blackley, Manchester, 9. Specialists in all types of 
Piastic Fabrication. (P.V.C. Polythene and Perspex 
Assemblies). E.G. Ducting, Louvres, Dye-baths, 
Dye-units, and Electrical Junction Boxes etc. 
Anything you require can be fabricated and welded 
thus saving the heavy cost of having to pay for 
metal moulds and formers. Enquiries will be 
appreciated and suggestions made if required. 


50,000 PRECISION INSTRUMENT GEARS 
OF ALL TYPES FROM STOCK! (NOW 
INCLUDING SPIRAL BEVELS). 


Write for fully comprehensive Catalogue. 
The Davall Gear Company Limited, Potters 
Bar, Middlesex. 


Telephone Number: Potters Bar 2382. 


We offer you.... 


the most selective professional appointment service of it’s kind. 


In view of the heavy demand for designers, draughtsmen and degree level engineers, ENGINEERING 
MATERIALS & DESIGN’S professional appointments service NOW provides the most 


economical media available. 


We solve your staff problems! 


Classified advertisements for the January issue published December 16th can be accepted up to the 


first post December 9th. 


Use it to fill your vacancies or to find the appointment you want. 


COMPLETE THE ORDER FORM BELOW AND MAIL TODAY! 


London, W.C.2. Temple Bar 3422. 


Cross out words not required. 


NAME 


Please insert our advertisement as under for the next 


To: The Classified Advertisement Manager, ENGINEERING MATERIALS & DESIGN, Drury House, Russell Street, 


issue(s). 


Display Panel. 


Plain Type. Heavy Type. 


ADDRESS 


any advertisement. 


All copy for advertisements is subject to the approval of the publishers, who also reserve the right to decline or cancel 


COPY (To avoid errors please use block letters). 


! | 
| 


7s. 6d. FOR 3 LINES (MINIMUM) 6d. per word extra. 
2s. extra for box number. £2 2s. Od. per single column inch. £4 4s. Od. per double column inch. 


December, 1960 
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TO OVERSEAS 


DESIGN 


ENGINEERS 
AND EXECUTIVES 


ARGENTINE 
Through Gordon & Gotch Ltd. 
Librerias Mackern, Avenuc de Lean- 
dro N. Alem, 457, Buenos Aires. 
Mitchells Bookstore, 570 Cangello, 
Buenos Aires, 

AUSTRALIA 
Alberts Bookshop Pty, Lid., 14-22 
Forrest Place, Perth. 
Angus & Robertson Lid., 89-95 
Castiercagh Street, Sydney, N.S.W. 
Centre of Fashion Irade Journals, 
100 Flinders Street, (Near Exhibition 
Sireet), Melbourne, C.1. 
Engineering Publications (Aust.), 52 
Pitt Street, Sydney, N.S.W 
H. A. Goddard (Pty.) Lid., 255A 
George Street, Sydney, N. 
The Grahame Book Co., “8 Mar- 
tin Place, Sydney, N.S.W 
John Hinton & Co., 50 Miller Strcet, 
North Sydney. N.S.W. 
Jervis Manton (Pty.) Ltd., 190 Bourke 
Strect, Melbourne, C.1. 
J. W. Martin (Pty.) Lid., Box H561, 
G.P.O., Perth. 
Messrs. Swain & Co, (Pty.) Ltd., Pitt 
Street, Sydney, New South Wales. 
The Tait Book Co, Lid., 349 Collins 
Street, Melbourne, C.1, Victoria. 
The Technical Book & Magazine Co., 
295-299 Swanston (opp. Old 
Melbourne H ne 
C.1, Victoria. 
H.C. Walker, Rich & Co., Grand 
United B 149 Castlereagh 
Street, Sydney, N.S.W, 
Through Gordon & Gotch Ltd. 
Gordon & Gotch (A'sia) Lid., 80 
Currie Street, Adelaide. 
Gordon & Gotch (A'sia) Ltd., G.P.O. 
Box 1462 T., 262/264 Adelaide Street, 
Brisbane, Queensland. 
Gordon & Gotch (A‘sia) Ltd., 511/ 
Little Collins Street, Melbourne. 

Victoria. 

& Gotch (A’sia) Ltd., 134- 
144 Parry Strect, Perth. 
Gordon & Gotch (A’sia) Ltd., G.P.O, 
Box 1627 B.B., Barrack and Clarence 
Streets, Sydney. N.S.W 

AUSTRIA 
Through Continental Publishers & 
Distributors Ltd. 
Messrs. Morawa & Co., Wollzeile 11, 


Vienna, 1. 

BAHAMAS 
Through Gordon & Gotch Ltd. 
Moseley’s Lid., P.O. Box 434, 


Nassau, 

BELGIUM 
Dohmen Freres, 237 Rue Royale 
Sainte Marie, Brussels 111 (Schaer- 
beek). 


BRAZIL 
Livraria Stark Lid., Caixa Postal 
2786. Sao Paulo. 
Through Gordon & Gotch Ltd. 
Casa Crashiey Lida., 58, Ouvidor, 
Caixa Postal 906, Rio de Janeiro. 
Publicidade Exietica, S.A., Box 539, 
Sao Paulo. 


BRITISH GUIANA 

Mr. Oswald Bentham, General Sup- 
plies Agency, Commission Merchants, 
P.O. Box 375, Georgetown. 

BRITISH WEST INDIES 
Messrs, Smith & Alfred, 4 Belismythe 
Street, Woodbrook, Port-of-Spain, 
Trinidad. 
Through Gordon & Gotch Ltd. 
Stephens & Todd Lid.. 8 Frederick 
Street, Port-of-Spain, Trinidad. 

BURMA 

Continental & Overseas Indentors, 
Post Box 1163, Rangoon. 


CANADA 
Mr. G. Bray, The Bray Circulation & 
Advertising. Post Office Box No. 788, 
Station B. Montreal, P.Q. 
The Davis Circulation 
Oakville, Ontario. 
Wm. Dawson Subscription Service 
Ltd., 587 Mount Pleasant Road, 
Toronto, 12, Ontario. 
“Periodica’’, 5090 Ave., Papineau, 
Montreal 34, 

CEYLON 
Mr. M. C. C. Wickramanayake, 
Director, The City Stores Lid., 48 
Ward Street. Kandy. 
Through Gordon & Gotch Ltd. 
W. E. Bastian & Co., 23 Canal Row, 
P.O. Box 10, Colombo. 


Agency, 


Colombo Apothecaries’ Co. Ltd., 

P.O. Box 31, Price Street, Fort, 

Colombo. 

Piate Ltd., P.O. Box 127, Colombo. 
CHILE 

Marjan Sucheston, K. Casilla, No. 

9950, Santiago. 

i 


COLOMBIA 
Libreria “El Gaio Negro”, Carrera 
A, 14-35, Oficinas 201 Y 206, 
Bogota. 

CYPRUS 


The Union trading Co., 41, 4la 
Zinonos Kitieos Sureet, P.O. Box 123, 
Larnaca, 
Through Gordon & Gotch Lid. 
S. Ch. Papadopoulos, 88 Ledra Sireet, 
Nicosia. 

CZECHOSLOVAKIA 
Lid., Ve Smeckaca, 30, Praha, 


DENMARK 
Akscl J. Niclsen, Osterbrogade, 84, 
Copenhagen O. 
Store Nordiske Videnska Bokhandel, 
Ronersgade 27, Copenhagen. 
Johs Poulsen, The Illustrated News 
Service, Dahicrupsgade, 1, Copen- 
hagen V. 
C. A. Reitzels Bokhandel, Axel 
Sandal, Norregade 20, nhagen. 
Victor Schroder, Esq. “q Hovedvagts- 
gade, 8, Copenhagen, 
Th. Wessel & Vett Lid, Norregade 
7, Copenhagen. 

ECU. 


A 
Messrs. “Bravos”, Publications 
Agency, Guayaquil. 
EGYPT 
The New oseph 
Meshaka & Co., 49 5 


Street, Alexandria, 
Librairie La Renaissance D'Egypte, 
Messrs. Hassan & Yousef Mohamed 
& Co., 9 Sh. Adly, Cairo, Egypt. 
Librairie Hachette, 45 bis Rue Cham- 
pollion, Cairo, Egypt. 

Librairie Hachette, 61 Rue Nabi 
Daniel, Alexandria, pt. 
Publications, 


The New Joseph 
Meshaka & Co., 3 Maspero Street, 
Cairo, Egypt. 


FINLAND 
Akateeminen Kirkjakauppa, 2, Kes- 
kaskatu, Helsinki. 
Rautatiekirjakauppa O/Y, Helsinki, 

FRANCE 


Arthur Reins, 4 Square Moncey, 


Paris 
GERMANY 
American Business Journals, Zach- 
ringerstrasse 28, Berein-Wiemersdorf. 
W E. Saarbach G.m.b.H., Gertruden- 
strassc 30. Koln, 1. 
Wm. Dawson & Sons, G.m.b.H., 
Klosterstrasse 34-36a, Dusseldorf, 
GREECE 
G. Hagiantoniou, 31 Rue Du Stade, 
Athens, 


LLAND 
G. De Vries, Lindeaisan, 10, Zaan- 


dijk, 

HONG KONG 
M. H. Shamdasani & Co., 90B Nathan 
Road, Kowloon, Hong Kong, 
Through Gordon & Gotch Ltd. 
The Harris Book Co., 10 Ice House, 
Street, Kowloon, Hong Kong. 

ICELAND 


Hilmar Foss, P.O. Box 154, 
Reykjavik. 


DIA 
C. G. Beard, 49 Galstaun Mansions, 
Park Street, Calcutta. 
Khurana Advertising and Publicity 


Service, 6 The Mall, Agra. 
Mahajan Brothers, Opp. Khadia 
Police Gate, Ahmedabad. 
“Manufacturers” Eastern Agency, 


P.O. Box 301, Bombay. 
B. Muni Ratnam. Muny’s Subscrip- 
-~ Agency, P.B. No. 1653, Madras, 


The New Order Book Co., Ellis 
Bridge, Ahmedabad. 
Paramesh, Mandavali Lane, 
Mylapore, Madras, 4. 
The Popular Book Depot, Grant 


Mr. B. L. Shah, Magazines Depart- 
ment, Messrs. Charles Lambert & 
Co., P.O. Box 4087. Bombay, 7. 
D. B. Taraporevala Sons & Co., Ltd., 
“Treasure House of Book”, 210 
Hornby Road, Fort, Bombay, 

The Technical Book Depot, Forjet 
Terrace, Tordeo, Bombay, 26. 
Through Gordon & Gotch Ltd. 
Central News Agency, 19/20 Con- 
naught Circus, New Delhi. 

New Photoplay Co., 231 Hornby 
Road, P.O. Box 61. Bombay. 
Oxford Book & Stationery Co., Park 
Street, Calcutta. 


IRAN 
Through Gordon & Gotch Ltd. 
vat Stationery Shop, Avenue Zand, 
n. 


IRAQ 
The Empire Trading Co., Khediry 
Road. Basrah. 


. Ashar, 


You can keep in touch with INTERNATIONAL developments 
in the selection and use of materials, components and finishes in 
engineering design by seeing this leading magazine every month 


A subscription costs 35/- for oue year, and only 70/- for 3 years. 


Lonvon, W.C.2, ENGLAND. 


The Iraq Bookshop. 436A/1 Rashid 
Street. South Gate, Baghdad. 
Through Gordon & Goich Ltd. 
Abduilah Farjo's Bookshop, Ashar, 


Basrah. 
ISRAEL 
The Central Subscription Agency, 
3, Ben-Yehuda Street, Jerusalem, 
Mr, H. Weiss, Weiss’ Subscriptions, 
22, Allenby Road, Tel Aviv, Israel. 
ITALY 


Bruno Bollini, Via Verdi, Empoli. 
Ulrico Hoepli, Corso Matteoui, 12, 
Milano. 
Imterscientia, Corso Garibaldi 34, 
Venaria, Picmonte, 
Editoriale ‘*Maggiora”’, 
Dicembre, 1, Torino 116. 
C. Ruggeri & Co., Via Verziere, 2, 
Milan. 

Sperling & Kupfer, Piazza S. Banila, 
Galleria Metteotti, Milano, 

Guido Spiriti, Piazza Risorgimento 
10, Milan. 


JAPAN 
F, Fujita, 586 Kita Senzoku, Otaku, 
Tokyo. 

Fukumatsu Funahashi & Co., No. 11 
4-Chome, Kawaramachi, Higashiku, 


Piazza 18, 


Marusho & Co. Ltd., c/o Messrs. 
Toyolite & Co. Ltd., 5, 5-chome, 
Kitonagasa-dori, Ikutaku, Kobe. 
i Shuppan Boeki K.K., 21 
Tsukasacho 2-Chome, 
Chiyoda-Ku, Tokyo. 
Maruzen Co. Lid., 
Nohonbashi, Tokyo. 


6 Tori-Nichome 

JORDAN 
Guiseppe Gedeone, Star Street, Beth- 
lehem. 

KENYA 
Anglo-Tanganyikan News Agency 
Ltd., P.O. Box 6784, Nairobi. 
Jadavji Valji & Sons, P.O. Box 506, 
Nairobi. 

Through Gordon & Gotch Ltd. 
East African Standard Lid., P.O. Box 
380, Nairobi. 

S. J. Moore Ltd., Government Road, 
Nairobi. 

Nzoia Press Ltd., P.O, Box 34, Kitale 
Superior Printing Works, Oe Box 
181, Salin Road, Momba: 

Warners Bookshop, ro. “Box 36, 
Nakuru. 


LEBANON 
Dimitri K. laddad, P.O. Box 786, 
Beyrouth. 
Elias Andraos Haddad & Freres, P.O. 
Box 265, Beyrouth. 
Gureghian Freres Immeuble-Stephan 
Rus Fakhreddine, Beyrouth. 
J Saad, P.O. Box 352, Beirut. 
MALAYA 
Davies & Co., Room 22, Bank of 
China Building, Singapore, 1. 
Fongs Trading Co., P.O. Box 220. 
Singapore. 
M. H. Shamdasani & Co., 43 The 
Arcade, Singapore. 
Through Gordon & Gotch Ltd. 
Asia Books Co., 91 Brewster Road, 
Ipoh, Perak. 
S. A. Azecz Bros., Railway Station 
Bookstall, Klang. 
The Jubilee Store, 1 and la Gladstone 
Road, Penang. 
R. Kandasamy, Railway Station 
Bookstall, Port Swettenham, Selan- 


gar. 
Kedah Bookstore, 79 Julan Langgar 
Alor Star. 

Lim Chye Hock, 45 Station Road, 
P.O. Box 27, Taiping. Perak. 

E. K. Yeap & Co., 20 Brewster Road, 


Ipoh. 

MALTA, G.C, 
Cachia & Co., 4 St. Anthony Strect, 
Valletta. 
Through Continental Publishers & 
Distributors Ltd. 
Sapienza’s Library. 


Valletta. 
MAURITIUS 


26 Kingsway, 


RNuildi 


Please send your order to our Agent in your country. or to 
HeEywoop & Company Ltp., Drury Hous£, RUSSELL STREET, 


Messrs. R, Hill & Son, Cnr. Crow- 
hurst and Kent Streets, Auckland, 
Technical Books Ltd:, 48 Grays 
Avenue, Auckland. 
Gordon & Goich (N.Z.) Ltd., Linch- 
field Street, Christchurch. 
Gordon & Gotch (N.Z.) Ltd., Jamie- 
son Buildings, Dunedin. 

NORWAY 
Contact Publishing Co. A.S., Akersgt 
59, Oslo. 
Narvesens Litteratur Tjeneste, P.O. 
Box 115, Oslo. 
Norsk Bokimport A.S., Edv. Stormagt 
1, Oslo. 
Tryggve Juul Moller (Bokhandel), 
Fr. Nansens Plass, 8, Oslo. 

NYASALAND 
Through Gordon & Gotch Lid. 
Blantyre Printing & Publishing Co., 
P.O, Box 6, Blantyre. 

PAKISTAN 
Ideal Subscription Agency, 42 The 
Mall, Lahore. 
N. A. Mukhtar & Co., Sukkur, Sind. 


Seafar Agencies, Grindlays Bank, 
Bunder Road, Karachi, 2. 
PORTUGAL 


Valentim Lourenco, Rua de o Seculo 

34-3, 0, Lisbon. 

A. Vicente Ribeiro, Avenida da 

Liberdade 236-1°-E. Lisbon. 

Through Continental Publishers & 

Distributors Ltd. 

Livraria Bertrand, 73 Rua Garratt 

75, Apartado N. 78, Lisbon. 
SOUTH AFRICA 

British Technical Journals, 15 Baines 

House, Broad Street, Durban. 

Lindex (South Africa) Pty. Ltd., P.O. 

Box 4536, Johannesburg. 

Central News Agency Ltd., 58 Maid- 

land Street, Bloemfontein, Orange 

Free State. 

Central News Agency Lid., P.O. Box 

599, 60/62 Oxford Street, East Lon- 

don, Cape Province. 

Central News Agency Ltd., P.O. Box 

356, 16 Addericy Street, Port Eliza- 

beth, Cape Province. 

Central News Agency Ltd., 86 
Visagie Street, Pretoria, Transvaal. 
SOUTHERN RHODESIA 
Messrs. Felix Sutherland (Rhodesia) 

Ltd., 20 Orr Street, Salisbury. 

Mr. V. W. Van Rijnberk, P.O. Box 
238, Bulawayo. 

Kingstons Ltd., P.O. Box 256, Cnr. 


Fife Street and Sixth Avenue, 
Bulawayo. 
Kingstons Ltd., 89 Victoria Street, 
Salisbury. 

PAIN 


J. Diaz de Santos, Libreria J. Diaz de 
Santos, Calle Lagasca 38, Madrid. 
DAN 


Through Gordon & Gotch Ltd. 
The Sudan Bookshop, P.O. Box 156 
Khartoum. 


SWEDEN 
J. Ekelund, Knislinge. 
Stig. Falk, Vallingatan, 13, Stock- 
holm, 1 


A. B. Nordiska Kompaniet, Hamn- 
gatan 18-20, Stockholm, 7. 
A. B. Siowalls Bokhandel, Drottning- 
gatan 86, Stockholm. 
Wennergren-Williams, A, B., Fack, 
Stockholm, 30. 

SWITZERLAND 
Mr. Willi Hardi Grossisteh No. 100 
571, Ober-Muhen. 
W. Frey-Schnecberger, Mattenweg 13, 
Lenzburg. 

SYRIA 

Vahan Darakjian 291, Atfaiyeh St. 
Alcppo, Syria. 

TANGANYIKA 
Through Gordon & Gutich Ltd. 
Arusha Bookshop, P.O. Box 246 


Ebrahim Dawood. Dawood 
1 Louis Pasteur Street, P.O. Box 27, 
Port Louis. 

The Mercantile Service Bureau, P.O. 
Box 262, Port Louis. 

Through Gordon & Gotch Ltd. 


The Eastern Trading Co., Quay 
Square, Port Louis. 
MeXICo 


Sr. Emilio Minon, Apartado 2209, 
- Arquimedes No. 91, Mexico 


MOROCCO 
International Press Agency, P.O. Box 
182, Tangier. 

NEW ZEALAND 
N. Hamilton-Baker, G.P.O. 721, 
Wellington. 


Arusha. 

THAILAND 
Teck Heng & Co., 1326 New Road, 
The Sales Agency Co., 1091/1093 
New Road, Bangkok. 

TUNISIA 
Maison Allal, Allal Emma, 18 rue 


Durand-Claye, Tunis. 


TURKEY 
Bedros Kapman, P.O. Box 2158, 
Istanbul. 

URUGUAY 


Kurt Palnitzsky, Casilla Correo 293. 
Montevideo. 

R. Raphael, Convencion 1488, Monte- 
video. 


U.S.A. 
The Overseas Publishers’ Represen- 
tatives, 29 West 34th Street, New 
York, N.Y., U.S.A, 
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It’s fas simple as that. E.P.E. 


make an extensive range of D.C. 
and Flameproof Motors to suit 


almost every requirement. 


STOP 
LOOKING 


HERE IS THE ANSWER TO conics 
| ALL YOUR D.C. AND 


| such motors at all—E.P.E. 


FLAMEPROOF MOTOR 


| design and manufacturing ex- 


| PROBLEMS~— perience will find the answer. 


But E.P.E. service goes much 
further than that. With every 


post come orders and enquiries 


for motors to meet unusual 


THE ELECTRICAL POWER ENGINEERING CO. (B’HAM) LTD. 
Bromford Lane, Birmingham 8. 


Telephone: STEchford 2261 London Office: 421 Grand Buildings, 
Trafalgar Square, London WC2. 
*Grams: Torque ’Phone Birmingham Telephone: Whitehall 5643 and 7963 


ESTABLISHED 1799 


WARRINGTON + ENGLAND 


TEL: WARRINGTON 32401 TELEX: 62195 
GRAMS: GREENINGS, WARRINGTON 
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11 detailed REASONS WHY 
Production Engineers rely on 


MAXAM precision AND QUALITY 


Patented Internal Retainer 


Endcap Sealing 
Extra- wide Piston 


Heavy-duty Piston Rod 


Circlip for Easy Removal 
of Gland Housing 


improved Cushioning 


Honéd Bore 


Cylinder Body 
Special Patented ‘E’ Packings 


Double Gland Packings 
Extra-long Bearing 


Complete reliability and unrivalled efficiency of operation 

begin in the Design D.O. Study this part-section of a MAXAM 
pneumatic/hydraulic cylinder and you will appreciate how 
attention to minute details of design gives MAXAM products their 
world-beating quality and proved reliability. 


* Extra-wide Piston—for greater bearing surfaces. * Double Gland Packings— provide effective air/oil seal for 


* Heavy-duty Piston Rod—manufactured from the finest stainless pneumatic or hydraulic operation. 
steel, surface-ground to fine tolerance. Hard chrome-plated rods * Circlip for Easy Removal of Gland Housing — simplifies 


can be supplied. maintenance. 
* Improved Cushioning—ensures controlled deceleration without * Endcap Sealing —for low-pressure hydraulic operation. 
impact. 


* Special Patented ‘E’ Packings—having integral retaining rings 


formance and reliability—have planned their future production. 


* Honed Bore—minimises friction and packing wear. Improved machines with MAXAM Fluid Power Equipment in mind! 
efficiency due to more effective sealing of piston packings. 


* Cylinder Body — material strength protects against deformation. MAXAM POWER LIMITED 


* Patented Internal Retainer —eliminates external methods of 
5 olman Bros. Limited, Camborne, ; me 
securing end-caps. Maximum size of cylinder is o/d of body. a nd. at 44 Brook Steet, Lon don W.1. Hyde Co Oa4a 2275 S 
* Extra-long Bearing —in the front end-cap provides substantial Cats 
support for piston rod. India - South Africa - Spain - U.S.A. + West Africa. Sscue 
With Agents and Representatives throughout the world. 


For completely reliable operation 
with maximum economy — specify Fluid Power Equipment 


REGISTERED TRADE MARK 
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52525 
S525 
525 
2525 
S525 
52505 
5.2525 
5.2505 
52525 
2526 
52526 
5.05.26 
5.05.26 
5.2505 
OOOO) 
OOO) 
S525 
52506 
5.25.25 
OOO 
OOO 
5.2506 
OOOO) 
52505 
50525 
5.25.26 
052506 
05.05.25 
50525 
505 
S525 
S506 
5.05.25 
05.25.06 
OOO 
OOO) 
5.0526 
505.25 
DOO 
DOO 
5.0525 
50525 
50526 
50526 
2525 
5.0525 
50525 
S525 
S525 
OOOO) 
OOOO 
; 
oo COM unfinished or painted products 
5.05.25 
S505 
50506 
¢ 
OOO 
OO 
OOO 
OO 
OOo 
wi 
OOO 
525 
52525 
52525 
50525 ore 
SERIES 
5.2528 
052506 
an umin 
52525 
5.2525 
OO} OOOO) 
5.2528 
805252 
a so new 
OOM) 
52505 ore 
¢ 
uma Cc 
5.2525 5.2528 
SEES (Marketed under licence of U.K. Patent No. 731,035) atete 
OOOO) OOOO) 
52505 525 
A scale free, controlled alkaline etchant 
SESS or uniformly etching aluminium surfaces. 52506 


For further details telephone us now or write to Dept. J/2..' 


THE PYRENE COMPANY LIMITED - METAL FINISHING DIVISION 


GREAT WEST ROAD - BRENTFORD - MIDDLESEX - Telephone: ISLeworth 4131 
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olden with 


WATER THINNED STOVED COATINGS 


Based on RESYDROL Resin made by Holdens* 


Thin with water. 


Hot Spray, Cold Spray or Dip. | A brand new 
For Application to Ferrous and Non-Ferrous Metals. Sot OLDE ee 


Optimum Corrosion Resistant Properties. development 
No Fire Hazards. 


Ask us for full technical details: 

ARTHUR HOLDEN & SONS LTD 
BORDESLEY GREEN ROAD - BIRMINGHAM 9 
Telephone: ViCtoria 2761 


ESCO Rotocast’ 


BRONZE BUSHING 
GEAR BLANKS 


3 The inside diameter is supplied rough machined. 
Standard 13” lengths 


7 EVRE SMELTING CO. LTD. 


Makers of TANDEM WHITE METALS, PHOSPHOR BRONZE RODS (CHILL 
CAST and CONTINUOUS CAST), BRONZE INGOTS 


TANDEM WORKS MERTON ABBEY LONDON SWI9 Tel: Mitcham 2031 * ALUMINIUM WORKS WILLOW LANE MITCHAM SURREY Tel: Mitcham 2248 
EMD 4212 for further information 
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LDING 


% * 


(Photographs by courtesy of C. E. G. B. & Mather & Platt Ltd.) 


4 RONALD TRIST AT HIGH MARNHAM POWER STATION 
— T-Y Glands, providing the highest degree of sealing 


efficiency, are fitted to Mather & Platt 72”/72” Lonovane 
iq 0 N A L D T x i S T Circulating Water pumps delivering 93,000 gallons per 


minute. Clean water connections, necessary with 


(a company of the Bell’s Asbestos and Beisnter ‘aan conventional packings or other forms of mechanical seals, 
Bath Road, Slough, Bucks are eliminated and the seal is supplied with a split stator. 
Telephone : Slough 25041. Telegrams : Resvalar, Slough Write for Technical Brochure EMD/T.154. 
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nylon 
at its best 
is called 


The Nylastic bearing is, now 
firmly established as the ideal 
bush for swivel arm and lever 
applications. Nylastic is also 
used for steering joints, diesel 
fuel pump coupling discs, 
chain reaction pads, cable 
support clips, and is used with 
combinations of rubber and 
metal for steering column 
bearings, anti-vibration clips, 


earthing clips etc. 


The experience gained over 
the past years enables us to 
give a unique service in advice 
and design for this increasingly 
popular material. Our Tech- 
nical Staff is available to give 
you information and suggest 
schemes for your particular 


applications. 


WELLESBOURNE 
WARWICK 
Telephone: WELLESBOURNE 316 
Telegrams: ‘CLATONRITE’ Wellesbourne 


EMD 4223 for further information 


POWERED 
ROOF 
VENTILATOR 


RESIN BONDED GLASS FIBRE 


The most economical and 

efficient form of industrial 
ventilation. Incorporating the 
very latest plastic materials for 
strength, lightness and resistance 
to atmospheric corrosion. 
Powered by propeller fan to give 
positive ventilation. Light enough 
for corrugated iron roofs. 


—an important name in ventilation. 


Industrial Fan's Heater (. Lid 
aah WORKS, BIRMINGHAM, II. phone: VIC 2277 


and at LONDON, MANCHESTER, SWANSEA 
MEMBER OF THE SIMMS GROUP OF COMPANIES 


immense possibilities = 


| enables straight 
shafts to be honed a 


Models 

A—2’- 4” dia. 

B—4’- 6” dia. 

C—6"- 9” dia. 

D—9’-12” dia. 

* Low capital cost 

* Fingertip Control 
of Stone Pressure 
During Honing 

Full information and 

prices from 


NICOL & ANDREW LIMITED 
20 KelvinAvenue, Hillington, Glasgow, S.W.2 Tel: Halfway 4724 


NICOL & ANDREW (LONDON) LTD., 188 Uxbridge Road, 
Hanwell, London, W.7. Tel: Ealing 1088 


EMD 4224 for further information 
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MALLORY 

high density 
materials aid production 
and design 


Mallory NO-CHAT is ideal for boring bars, parting tool shanks and 
grinding quills for use in applications where tool chatter must be 
minimised and machining must be fast, economical and accurate. 


utS more weight 
into less space 


new high-density sintered 
material, Mallory 1000 has a 
unique combination of physical 
characteristics. In applications 
ranging from counterbalances for 
aircraft control surfaces to rotors 
for self-winding watches, Mallory 
1000 offers: 


%* Density 50° greater than lead 
% Good machining properties 

High strength 

% Good resistance to corrosion 


Johnson Matthey 


MO2/244 
December 1960 
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Mallory NO-CHAT, a recently 
developed vibration-damping tool 
shank material, greatly reduces 
tool chatter. In both tool-room 
and machine shop it offers: 


% Increased cutting speeds without 
loss of finish 


% Superior finish at a given cutting 
speed 


% Much longer tool-tip life 
* Easy replacement of cutting tips 


Data sheets giving detailed technical information on Mallory 
NO-CHAT and Mallory 1000 are free on request. 


JOHNSON, MATTHEY & CO., LIMITED 
Controlling MALLORY METALLURGICAL PRODUCTS LTD 


73-83 Hatton Garden, London, E.C.! 
Telephone: Holborn 6989 
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THE FLEXIBLE NYLON-CORE BELT 
WITH SIX BIG ADVANTAGES 


Flexibility Enormous strength 
+ Grip—wich chrome leather driving face > Light weight 
%* Virtually no stretch %* Elasticity 


The Miraclo Nylon-Core Belt is the culmination of a 
lifetime’s experience in belt transmission. Its phenomenal 
efficiency not only increases output but greatly reduces power 
consumption, maintenance and overheads. 


FREE. Send for this new 
& 12 page colour brochure No. 223 
which fully explains in word 
& and picture the Miraclo 
* Nylon-Core Belt—the belt that 
performs miracles. 


STEPHENS BELTING CO. LTD., | IRA STEPHENS LTD 
SNOW HILL, BIRMINGHAM, 4. ASHTON-UNDER-LYNE 


SPECIFY 


POROSINT 


SINTERED METAL 


FILTERS 


POROSINT filters are equally effective for 
filtering, defusing, or controlling the ~ 

flow of liquids, air or gases. POROSINT 

offers your design department the utmost 
freedom in selecting the shape and size to 
conform with production requirements, and 

is essential when controlling porosity together 
with high mechanical strength is required. 


Enquiries to: 
SINTERED PRODUCTS LTD 
(One of the Sheepbridge Engineering Group) 


Sutton-in-Ashfield + Notts . England 
Tel: Sutton-in-Ashfield 590. Grams: Sintered, Sutton-in-Ashfield. 


EMD 4227 for further information 
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One of the hundreds of Gamax Gear Units installed in the factory of W.D. & H. O. Wills. 


THE GREAT LITTLE Gear Unit 


gives smooth, efficient service in light industry 


For packaging cigarettes and for almost any other light 
industrial tasks requiring a range of } to 1} max. HP. (18- 
896 r.p.m. output speed) these compact Gamax Gear Units 
excel. Incorporating straight line drive with high quality 
Durangus non-metallic planet pinions they provide really 
silent, vibration-free operation . . . and because conventional 
oilbath lubrication is completely dispensed with, all fear of leak- 
age or contamination is eliminated. 

The sealed bearing assembly is prepacked with grease to 
ensure at least two years’ trouble free running under normal 
conditions ... and these compact units can be mounted at 
any angle without in any way impairing their efficiency. 


GEORGE ANGUS & Co [= 
GEAR DIVISION 


PRINCE CONSORT ROAD, HEBBURN, CO. DURHAM. 
TELEPHONE: HEBBURN 832204. TELEGRAMS: “GAMESH”, HEBBURN 


December 1960 


Competitive in price. these outstanding gear units are 
available to give efficient, quiet and trouble-free service in 
any light industrial application. 


ALSO IN REGULAR PRODUCTION ARE:- 


Spur and Helical Gears up to 78” diameter. 
Double Helical Gears up to Sit. diameter. 

Worm Gears up to 24’ centres. 

Bevel Gears up to 5ft. diameter. 

Profile Ground Spur, Helical and Worm Gears. 
Durangus and Peak Non-metallic Silent Gears. 
Rawhide Silent Pinions. ; 


GEAR UNITS OF ALL KINDS TO SPECIAL REQUIREMENTS 
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A trouble-free heating system calls for reliable valves. 
That is why so many different companies, including Yardleys, 
today choose Bailey’s Pressure Regulators. For controlling 
steam, water, oil, air or gases, you can be sure any 
engineer of experience will recommend Bailey’s 
Pressure Regulators, because they are dependable, 
trouble-free in operation and easy to maintain. 


BAILEY’S COMPREHENSIVE SERVICE. In addition 
to providing an expert advisory service, Bailey’s can 
supply most of the ancillary equipment 


required with valves. 
= 
9 
ALL THIS INFORMATION WITH EVERY 


BAILEY’S FOSTER G3 PRESSURE REGULATOR! 
Fitting Instructions + Maintenance Directions « Complete Spare 


SIR W. H. BAILEY & COMPANY LTD Parts List—Just another valuable feature of Bailey's Service 


PATRICROFT - MANCHESTER - ENGLAND 
Telephone: Eccles 3487-8-9 Grams: Beacon, Telex, Eccles 


LONDON OFFICE: Selinas Lane, Dagenham, Essex PRESSURE REGULATORS - RELIEF VALVES - PARALLEL SLIDE VALVES - TEST PUMPS 
TGA RVI4 


THE STANDARD PISTON RING & — 


Works Don Road > Shettield England 
Telephone: Sheffield 420 ines : as Telegrams: Ocean, Shefield 9 


EMD 4230 for further information 
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recision 


# Aluminium and magnesium alloy castings by 


sand, die, shell and plaster mould methods. 


#* Engine blocks and cylinder heads 
in high duty iron. 


* Castings of the highest quality in the 
desired quantities at the right time. 


%* The greatest technical experience 


augmented by quality control 


of production. 


December 1960 


Omnibus Flywheel Cowl. 
Sand Casting in Magnesium Alloy. 


Weight 14 Ib. 
By courtesy of 


STERLING METALS LTD 


NUNEATON 4221 


PHONE 


Park Royal Vehicles Limited. . 


EMD 4231 for further information 
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NYLASINT®. . . 


the only nylon with 
permanent, 
built-in oil lubrication 


BRONZE 


pry —\ L BLEED OIL 


Even through wide temperature ranges and centrifugal 
speeds up to 1,000Gs NYLASINT sintered nylon parts 
won't bleed. 

Unlike oil-impregnated, sintered bronze which bleeds 
readily on paper (see above), NYLASINT holding up to 
twice as much oil is permanently lubricated to reduce friction, 
increase wear resistance and eliminate contact corrosion. 

Inorganic additives also give resilient NYLASINT parts 
outstanding dimensional stability and high load capacity . . . 
important for such diverse fields as missile components and 
steel office furniture. 

With NYLASINT you get all the prime advantages of 
nylon plus extra performance no other material offers in 
applications such as bearings, bushings, guides and washers. 


For complete technical data 
on NYLASINT, write for 
new NYLASINT Bulletin 
BR-1111. 


POLYPENCO 


INDUSTRIAL PLASTICS 


POLYPENCO LIMITED 
68-70 TEWIN RD., WELWYN GARDEN CITY, HERTS. 
Telephone: Welwyn Garden 5581-3 


subsidiary of The Polymer Corporation Reading, 


Pa. 
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PATENT No. 667097 


TECHNICAL DRAWING DEVICE 


An _ ingenious precision Used in 


instrument designed to assist Mechanica! Orowing 
either the professional or Technical Publication 
amateur in the production of 
line drawing, sketching and Building Industry 
° Wiring Diagrams 
electrical wiring diagrams. 
Price: ickdraw £3.15.0; ade 
ils 716 each. Schools aad 
Delivery ex stock it Offices 


THE ‘QUICKDRAW’ COMPANY LTD. 
127 GUNNERSBURY AVENUE, LONDON, W3. 
Telephone: ACORN 1665 


Hughes have the know-how .. . . nearly 
a century of it. Combine it with today’s 
most advanced inspection procedure. 
Result—wheels and castors supremely 
efficient in service. 

Most requirements can be met from the 
vast range, but if yours is a “special”, 
Hughes will quickly advise on a pattern 
to suit. 


background 
to efficiency 


TECHNOLOGICAL 
CONTROL 


Dimensional Control 
at all stages of 
production ensures 
constant standards 
and reliability. 


Hughes WHEELS AND CASTORS 


GEO, H. HUGHES LTD. EDGEMOND AVE. TYBURN, BIRMINGHAM, 24. 
Telephone: Ashfield 1183/7. Telegrams: “‘Hughes, BIRMINGHAM’ 
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YoU our customers, have forced our ambitious expansion plans because 


YOU aw» of our technical ability and ‘Service to Industry”’ policy, so 


WE are ‘‘moving with the times” and moving our works location to our 
large new factory at Crewkerne and 


(with far greater facilities) and a 


REATLY 


force of representatives to serve you, our customers 


All this PLUS :- NOW more than ever you can specify 
Remembers 


SINTERED METAL for small com- 
ponents (circumscribed within a 4” 
dia: circle) in large quantities (no 
limit) at less than half the conven- 
tional price 


INTERED 
ETAL 


(CHARD) Ltd 
BODEN WORKS, CHARD, 


SOMERSET, Chard 2341/3 
Works *phones Crewkerne 733/5 


A member of the Sterling Industries Group 


JW. Ad 4878 


December 1960 17 


: 
a 
the 
‘ 
\ 


EMD 4236 for further information 


Boiler Operators— 
This valve 
will save you money 


you gain these advantages by 
installing a 


CARRON-SMITH AUTOMATIC 
BLOW-DOWN VALVE 
@ An increase in boiler efficiency by posnaner sa 3 the 
low- 


human element which can result in irregular 
down and accumulation of sludge and scale. 


@ No supervision is required as with manual blow-down. 


@ Being self-clearing the valve will not choke as so often 
happens with the continuous blow-down valve. 


@ The valve is economical and trouble-free compared 
with continuous or manual blow-down. 


@ Due to the increased boiler efficiency a saving in fuel 
and feedwater treatment is effected and initial cost is 
soon recovered. 


=SMITH 


AUTOMATIC BLOW-DOWN VALVE 


Write to-day for details to 
CARRON COMPANY 
ENGINEERING DEPARTMENT 
CARRON FALKIRK STIRLINGSHIRE 
LONDON OFFICE: I5 UPPER THAMES STREET, E.CA. 
CENTRAL 758! (4 lines) 


and at 22-26 Redcross Street, Liverpool, |. 125 Buchanan Street, 
Glasgow, C.1. 33 Bath Lane, Newcastle upon Tyne. 
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This 
Metastream 
ES Coupling 


(illustration approx. actual size) 


FULFILS A LONG FELT WANT’ 


says J. E. Hawkins of SOLARTRON 


For servo motors and 
similar control drives, at 
last a miniature flexible 
coupling that is torsion- 
= h = | ally rigid and completely 
reliable. It’s all metallic, 
with a diameter of only 
one inch. If this new ES 
Coupling is of interest to 
‘ou, please send for 
iterature and details. 


METADUCTS LIMITED 


A member of the CONCENTRIC group of companies. 


CATHERINE WHEEL ROAD, BRENTFORD, MIDDLESEX 
Tel. ISLEWORTH 6441. 


Permanently engraves numbers, data, codes, 
designs, etc., on metal, glass, porcelain, plastics and 
other hard surfaces—at writing speed with writing ease! 
Simply plug in to the mains and use. Vibrates at 100 
A.C. current. Try out for yourself the tool that 
Rolls-Royce Ltd. use: write, wire, or phone 

for a VIBRO-TOOL on trial. 


Discounts for quantities. When ordering, please specify voltage. 


BURGESS PRODUCTS CO. LTD. 
BURGESS 
HINCKLEY, LEICS. 
vibro-tool 
INDUSTRIAL MODEL Telephone: Hinckley rabid lines) 
Telegrams Burducto Hinckley 
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to use 


vaarae ei In the heavy electrical field, new equipment is being produced 
' : in which the designs are based on the use of Araldite epoxy 
resins. Insulated components of the Class-SA air-break switch- 
gear made by A. Reyrolle & Co. Ltd. were designed for cast- 
ing in Araldite. They are indicated by shading in the diagram 
and they include busbar insulation, cranked plug insulator, 
main orifice and voltage transformer orifice insulators and the 
voltage transformer itself. This design enables full advantage 
to be taken of the properties of Araldite resins which allow the 
casting of complicated shapes in order to provide compact 
structures with consequent savings of space and cost. 
Araldite is tough, shock-resistant and possesses excellent 
mechanical and electrical properties. As shrinkage on setting 
is negligible, dimensional accuracy can be maintained within 
very close limits. Remarkable adhesion to metals makes 
Araldite particularly suitable for coniposite structures. 


Insulated components of 11,000V Class-SA 
500 MVA air-break switchgear by 
A. Reyrolle & Co. Ltd., cast in Araldite. 


EPOXY RESINS 


Araldite is a registered trade name 


CIBA (A.R.L.) LIMITED 

Duxford, Cambridge. Telephone: Sawston 2121 
APs4r 
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Precision made, 
incorporating 


Ina Needle 
Cage 


Ina Needie Bearings Ltd 


Head Office and Factory: Dept. E.M.D. 
Ina works, Dafen, Lianelly, Carms. 
Telephone: Lianelly 4312/3/4 

Telex: 4816 


INA Bearings are manufactured in Great Britain, 
France and Western Germany 


Shaded Pole Series Wound «4 Series Wound Capacitor Capacitor Split Phase 
1/300-1/140 HP. 1/100-1/10 HP 1/40-1/5 HP 1/150-1/30 HP 1/40-1/5 HP 1/40-1/5 HP 


Shaded Pole Series Wound Series Wound Capacitor Capacitor Split Phase 
— Constant Constant onstant 
19-350 RPM RPM 22-800 RPM 17-880 RPM 20.780 RPM 20-760 RPM 


Shaded Pole Series Wound Series Wound Capacitor Capacitor Split Phase 


RPM RPM RPM 03-195 RPM RPM RPM 


REGD. TRADE MARK 


OUR 1960 CATALOGUE AVAILABLE ON REQUEST 


DEPT. EMD. PARKSTONE, POOLE, DORSET, ENGLAND 
Tel: Parkstone 5411/2 PBX Gram: Parvalux Parkstone 


LIMITED 
EMD 4241 for further information 
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The Rotarpress is one of the large-capacity units in 
Harveys Heavy Fabrication Department. It produces 
ends up to 15 ft. diameter and is adaptable over a wide 
range of knuckle radii and depths. 

The contours of semi-ellipsoidal ends produced by the 
spinning process enable plate thickness to be reduced, 
and in most cases tool costs are eliminated. Enquiries 
are invited for ends only or for complete 
FABRICATION OF PRESSURE VESSELS. 


HARVEY 


G. A. HARVEY & CO. (LONDON) LTD. 


Woolwich Road, London, S.E.7. GREenwich 3232 (22 lines) 
Other Harvey facilities: FABRICATIONS UP TO 120 TONS IN ONE 
PIECE - HEAVY MACHINING AND FITTING - HEAT TREATMENT AND 


RADIOGRAPHY * STEEL PLATE AND SHEET METALWORK * PERFORATED 
METALS - WOVEN WIRE * WIREWORK uel? 


December 1960 
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Over Ton 


of Aluminium Alloy 
spun to 


One of a number produced for 
pressure vessels to hold liquid air, 
this 10 ft. aluminium end was spun 
by Harveys on the Rotarpress. The 
12 ft. flat discs needed for spinning 
these ends, which are believed to 
be the largest spun aluminium 
ends produced in this country, 
were formed by butt-welding two 
plates of aluminium alloy together. 
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each time you light a tipped cigarette .. . 


. you prompt the answer 


. . . to problems of indexing and control 


No hesitation about which end to light yet this 
confidence can only result from accuracy of indexing in 
the production of tipped cigarettes. Nelson Hetropolar 
Motors are internationally employed for such duties since 
their use permits new standards in indexing and control. 
Hetropolar Motors allow speeds of 62.5 r.p.m. at 50 cycles, 
a 75 r.p.m. at 60 cycles WITHOUT REDUCTION GEARS. 

"3 Eliminate risk of deviation of movement caused through 
gear ‘lash’. Give a true synchronous drive. Immediate 
stop/start, full speed in less than half a cycle. Possess 
only one moving part, require no maintenance. Are space 
saving, easily accommodated into machine design. Self 
Starting, instantaneous reversal. 


Find more out about this motor or approach 
us if you’re looking for 
something ‘special’ in electrical drive 


Nelson Hetropolar Motor 


LTD., NELSON, LANCS. Nelson 62545/6/7 
NELSON NELSON ENGINEERING CO. LTD 2545/67 


NYLON COATED P.V.C. FLEXIBLE 
HANDWHEELS BELLOWS 


C.S.A. approved 
* Patents pending 


Thick, Colourful, Attractive coatings. Keeps hands Oil resistant, Seamless, Glossy. Made by the dip coating technique— 
warm. Will not chip. Reduces metal fettling costs. intricate shapes at a frattion of normal tool and item costs. 


PLASTIC COATINGS 


Spraying and Dipping to the Trade. Castings. Wirework. Clips. Tanks etc. Given permanent, attractive, corrosion-proof finishes in 
P.V.C. POLYTHENE P.T.F.E. NYLON P.T.F.C.E. & NEOPRENE. 


Collections throughout England. Write or ‘phone PLASTIC COATINGS LIMITED, By-pass, Guildford 5227 (5 lines). 
EMD 4244 for further information . 
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Available from stock 
as bar and forged 
blanks of all sizes. 


Excellent red hardness 
and toughness. 


Ease of heat treatment and 
flexibility of application. 


Typical Analysis : 


Carbon 0.75% 


Suitable for all general high-speed 


machining of steels up to 70 tons per Veniiiun (20 


sq. inch tensile strength, grey cast 
iron and non-ferrous metals etc. Molybdenum 0.80% max. 


FL ENGLISH STEEL 


ROLLING MILLS CORPORATION LIMITED 
Openshaw - Manchester 


TOOL STEEL MANUFACTURERS FOR THE VICKERS GROUP OF COMPANIES 


London Stockist: ‘Thos. P. Headland Ltd., Birmingham Stockist: | Monks and Crane Ltd., 
10 Melon Road, S.E.15. Garretts Green Lane, 
Phone: New Cross 4300 Birmingham 33. 
Phone: Stechford 4051 
December 1960 83 
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get hold of Extrudex 
at the planning stage 


No other firm can give you this complete design- 
to-erection service. Our design engineers are 
familiar with exploiting the advantages of plastics 
materials; our pipes and tubes are extruded in 
our own factory; we fabricate anything and 
supply our own fittings, fans etc., from a wide 
stock or custom built for the job. From an airline 
to a complete plant installation, use our know- 
ledge and experience and we will see the job 
through. 


For speed with efficiency consult 


engineers in plastics 


Extrudex Limited, 47 Western Road, Bracknell, Berks. 


Telephone: Bracknell 1000 


In thirty-two countries 
around the world from 
Iceland to New Zealand 
Nu-way oil burners are 
at work heating build- 
ings, raising steam, 
melting metal, drying 
crops and doing hun- 
dreds of other jobs 
cleanly and efficiently. 


NU-WAY 
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@il-firing 


helps every industry 


Write 
NU-WAY HEATING PLANTS LTD 
(BOX B370), DROITWICH 


and at LONDON, MANCHESTER 
NEWCASTLE, GLASGOW, BELFAST, 
DUBLIN, BRISTOL 


INDICATOR LIGHTS 


and 


MULTI-LIGHT UNITS 


to Customers’ Requirements 


Registered 


1832 


also makers of 


SWITCH and FUSE GEAR, CONTROL PANELS and CUBICLES, W/T 


SOCKETS and PLUGS, 


WILLIAM McGEOCH & CO. LTD. (Dept. D.M.E. 


LIGHTING FITTINGS, LAMPHOLDERS, etc. 
SORDESLEY, 


BIRMINGHAM 10, also at GLASGOW and LON 


EMD 4248 for further information 
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Nickel Process 


over. widi 


characteristics, 


operating temperatore: 


concentration a 


Purification very’ sagt 
filtration through carbon: 


ELECTRO CHEMICAL ENGINEERING CO. LTD. 


SHEERWATER, WOKING, SURREY Woking 5222/7 
December 1960 85 
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Complete freedom for DESIGNERS... with PICASTINGS 
INVESTMENT CASTINGS 
PRODUCED BY PICAST CENTRIFUGAL PROCESS 


Cast in carbon, alloy and stainless steels, 
copper and aluminium base alloys. 


Design advantages: 
% Reduction of secondary machining operations 
* Elimination of assembly 

% Thin sections in high melting point alloys 

%* Uniformity of material structure 

%* Small or large quantities 
% Complex or simple shapes 


Send for this leaflet 


Leafiet P.I.2 gives full details of 
the P. I. Castings process. Send 
for a copy today. 


P. L CASTINGS (ALTRINCHAM) LTD 
ATLANTIC STREET . ALTRINCHAM - CHESHIRE 
Telephone: Altrincham 2702 (5 lines) Telegrams: Precisely, Altrincham 
Telex: 66-105 A|B Atlantic Altchm 


TOCK RANGE OF 


VALVES & CYLINDERS. 


5 HYDRAULICS & PNEUMATICS LIMITED 


WULFRUNA WORKS, VILLIERS STREET, WOLVERHAMPTON Tel: 24456 


EMD 4251 for further information 
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FOR WA GRAPHITED BRONZE BEARINGS 


ARE THE BEST! 


For hard usage, and wherever ordinary oil or grease lubrication is 

liable to fail, Graphited Bronze Bearings manufactured by Bound Brook 

Bearings Ltd., provide the complete answer. They cover the shaft 

with a smooth, durable film of graphite lubricant, made from graphite 

. developed from a special formula by Bound Brook and perfected after many 
years of experience. These Graphited Bearings are specially suited to 

inaccessible installations or for high temperatures, severe static loads, 

immersion in liquids or exposure to dust or weather. If you send us details 

of your bearing problem we can recommend the most 

satisfactory type from a large range of successful applications. 


TYPICAL USES: 

Agricultural Machinery - Conveyor Systems - Food Machinery - Baking Equipment 
Cranes - Lock Gates - Furnace Chargers - Oven Equipment - Earth Moving Machines 
Other well-known Bound Brook products include: ‘Lubrook’ oil-retaining Porous 
Bronze Bushes, Bearings and Parts. ‘Ferrocite’ oil-retaining Porous Iron, Bushes, Bearings 
and Parts. Sintered Metal Parts and Components by Powder Metallurgy. Bound Brook Bronze 
Filters, Sintered Brass Parts. ‘Polyslip’ P.T.F.E. impregnated Bearings. 


Send for our leaflet‘BOUND BROOK Graphited Bronze Bearings’ 
BOUND BROOK BEARINGS LIMITED 
arour 


Trent Valley Trading Estate, Lichfield, Staffordshire Member of the 
Telephone: Lichfield 2027-8 Telegrams: BOUNDLESS Lichfield 
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Fillin this coupon and 
post it today. If you have 
a particular application 
or trouble-spot in mind, 
by all means enclose a 


Please send me full information on:— 


Tecalemit SINGLE-LINE Grease 
Injection systems 


Tecalemit RADIAL Grease Pump systems 


ToTecalemit Ltd.(Sales EM ) Plymouth, Devon 


note, a sketch ora 

Tenclose details of a particular 
lubrication problem. 

NAME. 

COMPANY ...... 

ADDRESS 
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TECALEMIT 


guardian 
of your 
machines 


Tecalemit Mechanical Greasing Systems guard 
every bearing. Fitted into new designs or existing 
machinery, they ensure correct greasing at the 
correct intervals, eliminate neglect and error, and 
immensely increase the working life and efficiency 
of your machines. And by cutting out hand greas- 
ing, they add much to works safety. 


The two main grease systems are suitable for every 
type of installation. 


The SINGLE-LINE SYSTEM 


has a central pump—fully automatic, operator 
controlled, or hand operated—and a single main 
distributor line, feeding each bearing through a 
separate single-line injector, each of which is 
independently regulated. 


The RADIAL SYSTEM 


is fully automatic, and uses 19 miniature pumps to 
serve individual bearings. Each pump’s output is 
pre-regulated. The unit can be driven from the 
machine it serves, or supplied with its own electric 
motor. 

Tecalemit Mechanical Lubrication can solve your 
problems and speed your production. 


TECALEMIr 


—the Authority on Lubrication 


Tecalemit Limited (Sales EM), Plymouth, Devon. 
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them spec 


can we turn one 
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Each one of the objects 
in this photograph is a machine part 


from which is required a 


specialised performance 


combining: 
Rigidity 
Strength 
Low thermal capacity 
Non-combustibility 
Chemical inertia 
Machinability 


Each has been machined in our factory 
from flat Marinite sheet (up to 4 ins thick) 
to a drawing provided by the user 


out for yout 
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MARINITE 


25 & 27 North Row, London W.1 
Telephone : GROsvenor 5115 
Telex : Incorrupt London 
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SANDERSONS 
PRECISION GROUND 


@ PITHO brand NEWHALL fiat stock is a high grade alloy 
tool steel fully softened for ease in sawing, drilling, 
machining etc. 

@ Accurately ground in width and thickness with a standard 
tolerance of plus or minus -001” in thickness. 

e@ A particularly useful and economical material for making 
precision tools, punches, dies, gauges, jigs, templates and 
machine parts etc. 

@ High wear-resistance after heat-treatment. 

@ Wide range of standard sizes from }” to 12” wide, 18” 
and 24” lengths. 

e@ All sizes individually wrapped in protective packages 
bearing full heat-treatment instructions. 


SANDERSONS 


Write for further details 
literature to 


SANDERSON BROTHERS 


AND NEWBOULD LIMITED 
Attercliffe Steelworks, P.O. Box 6, 
Newhall Road, Sheffield 9 
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FINEST OF THE 
THERMOPLASTICS 


From the famous house of Kodak, 
Comes the finest thermoplastic, 
Thermoplastic known as ‘Tenite’. 
‘Tenite’ Butyrate is toughest, 

Tough enough for wig-wam lodgepoles, 
Tough enough for stems for peace pipes. 
‘Tenite’ Butyrate the stable, 

Can be found in any colour, 

Colours for papoose’s plaything, 
Colours that the squaws delight in. 
‘Tenite’ Butyrate for sheeting, 

Suitable for vacuum forming. 

So remember matchless ‘Tenite’ 

Finest of the thermoplastics. 

(with apologies to Henry Wadsworth Longfellow) 


Tenite 


For the fullest information, why not make a 
smoke to Kodak, Special Chemicals Department, 
Kodak House at Kingsway London. 


*Tenite’ is a registered trade-mark. 


PUSH PULL 


WITH BRADFORD 
AIR OR 
HYDRAULIC 
POWER 
CYLINDERS 


Bradford Power Cylinders are made in standard sizes 
from 2” to 20” bore, or to specification with any length of 
stroke, as required. Suitable for air, hydraulic fluid, or oil. 
Robust design for heavy duties. 


UNITED STATES METALLIC PACKING CO. LTD. 


Branch Offices: London, Liverpool, Glasgow, Manchester, Newcastle, Cardiff, 
Southampton, Hull, Swansea and Bristol. 


EMD 4257 for further information 
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Workshop angle 
and D.O. viewpoint 


Now that machining costs are so high, the 
legibility of working drawings has become of 
supreme importance. ILFORD Azoflex 
photoprinting papers give maximum legibility 
combined with speed of production and long life 
in normal storage and use. That is the workshop 
angle combined with the viewpoints of the 
drawing stores and D.O. 


More specifically, the D.O. is interested in the 
Azoflex dyeline process because no ducting or 
darkrooms are necessary ; the process is dry, there 
are no fumes or excessive heat generated. 


An economical and time-saving feature is that the 
correctness of exposure/machine speed can be 
gauged and adjusted immediately, even in the 
largest Azoflex models, because the Azoflex copy 
emerges fully processed in seconds and within 
view and easy reach of the operator. 
Inexperienced staff quickly grasp the simple 
details of Azoflex machine operation. 


Photograph by courtesy of Duraglass Limited 


Your company might benefit . . . 

Many business and industrial concerns find that it pays 
to hire certain AZOFLEX machines — rather than buy 
them outright. Enquiries will be treated with the utmost 
| discretion, and will not commit you in any way. : 


Photoprinting Papers and Machines 


ILFORD LIMITED - INDUSTRIAL SALES DEPARTMENT AZ22R - ILFORD - ESSEX 
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HYDRAULIC PRESSURE 
TESTING 


WITH THE 


JUNIOR AIRHYDROPUMP 


@ Small enough to fit the hand 
@ Powerful enough to give 10,000 P.S.I. 
@ Accurate enough to give EXACT pressure 


For full details send for Leaflet AJ/5 


CHARLES S. MADAN & CO. LTD * VORTEX WORKS * ALTRINCHAM * CGHESHIRE 


Tel: ALTRINCHAM 2702 Grams: VORTEX ALTRINCHAM (Telex) TELEX 66-105 4/8 ATLANTIC 


CM. 2/ 


YOU'LL MEET YOUR SCHEDULE 


wher you fit 


RAPID SERVICE 


ensures immediate fabrication of 
Compressor Valves, Shims, Liners, 
Joints, etc., to your individual requirements. 


THE METALLIC MANUFACTURING COMPANY LTD 
ARDROSSAN - AYRSHIRE 


Telephone Telegrams 
ARDROSSAN/SALTCOATS 2161/2/3 JOINTING, ARDROSSAN 


EMD 4260 for further information 
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OF THINGS | 
TO COME 


The future brings a continual challenge to those on whom the shape of 


things to come depends. 
irth-Vickers are intimately connected with the advances taking place eve 
day—in aviation, industry, science—and with their experience and researc’ 


STAINLESS 
facilities can help you to meet this challenge, whether it be a steel to resist higher 


temperatures and pressures, or to withstand corrosive conditions not previousl 
encountered. ‘ STEELS 


Further information and technical data on the use of our steels are available 
on request. 


FIRTH-VICKERS STAINLESS STEELS eB. SHEFFIELD 
= the only Company in Europe to devote its activities exclusively to the production and development of stainless and heat-resisting steels 
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PRODUC-TROL 
visual control ends 
deadline dangers 


Produc-Trol provides the fool-proof method of laying the 
deadline bogey. See at a glance the exact position of every 
order or project by using Produc-Trol visual charts. Hold-ups 
are remorselessly spotlighted, prompt and vital information is 
given, compelling immediate action. 

Versatile Produc-Trol enables you to keep tabs on every stage 
of your working programme, be it Production, Sales, Budget, 
Order, Transport, Repair or Press Date schedules—it's appli- 
cations cover a very wide range. With Produc-Trol today 
you're always prepared for tomorrow. 


PRODUC-TROL 


Gead Office : Banda House, Cambridge Grove, Hammersmith, London, W 


Tel: 4121 (20 lines) 
‘BUSINESS 
AUTOMATION — «i its best! 


Ut-THE-SPOT SERVICE from B & A branches in principal towns 


Please send me details of the following 
Business Automation equipment 


Name 


Systems 

Visual Contro! Charts 
Photocopying Equipment 
Calculators Firm 
Standard & Portable Typewriters 
Adding & Book-keeping Machines AAA>. 
Mail-Room Equipment 
Addressing Machines 
Banda Supplies 


EMD. PD.6 . 


EMD 4263 for further information 


Close inspection and no strain 


The Allen M 109 illuminates and four times magnifies the 
finer details of blueprints, drawings, charts, maps, printed 
circuits, print, textiles and all flat objects, without distortion. 
You look through the wide, 5” lens in a normal reading 
position. Bright, ‘white’ light ‘is provided by an 18 watt, 25v 
lamp. The low voltage, transformed by a transformer plug 
from 220/250 or 110/115v, make the M 109 safe anywhere. 
Stove enamelled silver grey, it costs £10 15s. Od. complete 
(U.K. only). Please specify 3-pin 5 amp., 3-pin 15 amp., or 
3-pin (flat) 13 amp. 


ILLUMINATED MAGNIFIER for all flat objects 


P. W. ALLEN & CO. Optical and Lighting Engineers 
253 Liverpool Road, London, N.1 Tel: NORth 4665 
TA 3904 


56 STOCK 


56 to 2°: 5 diameters in UNC. UNF. 2BA. BSF. WHIT. 


Enquiries welcomed. Full particulars on request 


THOMAS HADDON & STOKES LTD - DERITEND - BIRMINGHAM 12 


EMD 4264 for further information 
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The wise and amiable hen does 
a good packaging job on our 
breakfast egg. 

The shell not only fits our egg- 
cup to perfection; it makes a 
skilful compromise between 
protection in transit and ‘crack- 
ability’ under the spoon. 

Sheet steel from the City of 
Steel is also made to a purpose. 
Each order is treated as a 
separate assignment so that 
you, the manufacturer, get 

the exact kind of steel your 
product needs. Steel, in fact, 
made precisely to your 
particular measure. 


‘ 
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Famous for Forgings 


The Daniel Doncaster companies 
never stand still—we are always 
putting in extensive (and expensive!) 
new equipment to enable us to 
undertake, by a combination of 
processes and plant, work of the 
most versatile nature. 


We make forgings, drop forgings, 
hardened steel rolls and precision 
forgings. 


Why not write for the 
28 page Doncaster Book ? 


DONCASTERS <> 
i778 DD 


DANIEL DONCASTER & SONS LIMITED SHEFFIELD 


MONK BRIDGE IRON & STEEL CO. LEEDS 12 
MOORSIDE COMPONENTS - OLDHAM 


DANIEL DONCASTER & SONS (THE BLAENAVON CO. BRANCH) LTD, 
BLAENAVON + MONMOUTHSHIRE 


F.82 
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many 
uses for 


VIBRATION -PROOF 


fuses 


Rewirable and H.R.C. types. 250V. and 440V. 
Surface mounting, inset mounting, and at 
least 12 different methods are offered for 
the connection of cables to fuse bases. 


Designed to make them part of YOUR design. 


From 5 to 100 amps 


the ‘H’ FUSES 
with inbuilt 
neon indicators 


fusecabinets 
5, 15, 30 amp 


Write for catalogue to :- 


EDWARD WILCOX 
& COMPANY LIMITED 


SHARSTON RD, WYTHENSHAWE, MANCHESTER 22 
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FEROBESTOS SWINGS INTO ACTION 


AT BRITAIN'S MAJOR PORTS 


FEROBESTOS 


= 


AS MODERN AS ITS USES... 


Fitting of Ferobestos asbestos reinforced plastics on the new Stothert & Pitt dockside 
crane is yet another example of the way in which forward-thinking engineers are 
specifying this modern material for their most challenging and exacting projects. 
This remarkable crane, lifting 5 tons at 80 ft radius or 6 tons at 70 ft radius incorporates 
Ferobestos bushes, bearings and thrust washers. A low coefficient of friction being 
essential, Ferobestos grade LA3 material was used. This is a general purpose 
material laminated from asbestos cloth impregnated with phenolic resin, and includ- 
ing colloidal graphite to assist lubrication. 

In such applications the performance of Ferobestos—an engineering material in its 
own right, NOT a substitute—is superior to that of conventional metal bearings. 

The Stothert & Pitt DD2 Cargo Crane uses Ferobestos material in the positions 
indicated on the diagrammatic drawing. 


December 1960 
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FEROBESTOS 


ASBESTOS REINFORCED 
PLASTICS 


J. W. ROBERTS LTD. 
A Member of the 

Turner and Newall Organisation 
Chorley New Road, Horwich, Bolton. 
Telephone: Horwich 840. 

Branch Sales Offices: London, Glasgow, 
Birmingham, Leeds. 

Other products include Sprayed LIMPET 
Asbestos—the all-purpose insulating 
material, LIMPET Asbestos based partition 
board, FEROGLAS glass-reinforced plastics. 
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Orkot ROLLERS 
AND ROLL COVERINGS 
RESIST CORROSION 
AND ABRASION 


‘ORKOT’ IS A NEW MATERIAL, MADE OF RESIN-BONDED FABRIC 


* ‘ORKOT? is suitable for handling many process materials 
susceptible to surface damage by metal rolls. 


* ‘ORKOT’ can be applied as a thin coating to existing rolls. 
or built up on shafts as hollow or solid rolls, 

* ‘ORKOT? is resistant to most chemicals and chemical 
solutions. 

%* ‘ORKOT’ combines a low density with a high 
strength/weight ratio. 

* ‘ORKOT? is non-magnetic and a good electrical 
insulator. 


Pinch and snub rolls covered with ‘ORKOT” eliminate surface 
scratching of bright steel strip on these coilers. 


Write for full particulars to :- 
UNITED COKE & CHEMICALS COMPANY LIMITED (SALES DEPARTMENT 345) P.0. Box 136, Handsworth, Sheffield 13 
Telephone: Woodhouse (Sheffield) 3211 Telegrams: ‘Unichem’ Sheffield 


CHEMICALS FROM COAL 


MUREX LTD. (Power Metallurgy Divisionr) RAINHAM - ESSEX (ENGLAND) 
Telephone: Rainham, Essex 3322 - Telex 28632 - Telegrams: Murex, Rainham-Dagenham Telex 
LONDON SALES OFFICE: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.I. Telephone: EUSton 8265 
EMD 4270 for further information 
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and little ones 
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Our steel foundry, one of the largest 
and most up-to-date in the country, provides a range of castings 


varying in size from a few ounces up to a finished weight of 

about 14 tons, EDGAR ALLEN } 
With three different methods of steel melting available— 

Tropenas converter, electric arc and high frequency—we can 

make steel castings to cover the entire range of required com- 

positions, from carbon steels to alloy steels including manganese, 


stainless and heat-resisting steels. Well-equipped pattern, heat- 
treatment and machine shops for finish machining, enable us to 


give a complete service in Steel Castings for the requirements of 


every industrial user. Main walking gear for large. 
walking dragline excavator, two 
required per set. 
Weight 11 tons 3 cwts. each. 


Weighing a few ounces each, 
steel castings of links and pins 
for a conveyor chain. 


EDGAR ALLEN 
IMPERIAL STEEL WORKS - SHEFFIELD 9 


To EDGAR ALLEN & CO. LTD. SHEFFIELD 9 revjem> «sol 
x Please post STEEL FOUNDRY Book to a 
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DASCO 
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‘Wt last — 2 cleaner 
thet cleans 
everything 


DID YOU KNOW ? 


AVERAGE CLEANING COSTS ARE 1/3 HIGHER 
THAN NECESSARY ! Research shows that this is largely 
due to a complicated, time- and cost-wasting variety of cleaning 
compounds. Modern chemistry’s answer is DASCO KLEEN — 
Stuart’. unique, industrial strength liquid detergent. 


DASCO KLEEN—THE PERFECT ALL-IN-ONE 
SOLUTION In 4 different grades Dasco Kleen fulfils every 
requirement. It is ideal for internal flushing and cleaning (where 
the oil is soluble grade 407 can be used with preliminary 
draining). It ix equally suitable for cleaning quickly, easily, and 
efficiently any washable surface in your plant, including offices 


and workshops! 


DASCO KLEEN PROTECTS: 
depositing, even the most stubborn dirt particles. Despite its 
industrial strength, it will not remove paint or otherwise harm 
any surface it improves, and used at any dilution it will not harm 
the skin. 


It removes, without re- 


A few of Dasco Kleen’s many applications include:- Oil Tankers; 
Ships’ Engine Rooms; Industrial Plant and Premises; Storage 
Tanks: Files and Lockers; Showers and Rest Rooms; Concrete; 
Marble; Terrazzo: Linoleum; Rubber; Asphalt; Plastic. 


Supplied in 1, 5, and 45 gallon drums, and in bulk. Our Technical 
Department is at your service. For fully descriptive folder, and any 
other information write to 


D. A. STUART OIL CO. (G.B.) LTD. 
A Member of the Amber Group of Companies 


Dept. EM, Lincoln Street, Wolverhampton 
Telephone: Wolverhampton 22591 


-and here's further important news for Britigh Industry 


- The full range of STUART'S CUTTING OILS is now available 
2 in Britain. Manufactured entirely in Wolverhampton—to the 
unique Stuart formula—these uniform high quality oils cover 


the requirements of every type of machine and operation in 


industry. 
The Symbol 
for Success 


JW. Ad 4924 
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Trouble-free 


for air, 
water, BIRKETT 
or other 4 7 0 
gases/ 


Reducing 


Valves 


Small downstream pressure variation, irrespective of 
flow demand, up to the maximum rated capacity. 

A tight closure when there is no demand. 

Negligible variation of the downstream pressure due 
to variations in the upstream pressure. 

Self-cleaning spherical valve. 

Renewable seating (in gunmetal or stainless steel). 
An integral strainer is fitted. 

Easy maintenance. 

All metal construction. 

Materials and craftsmanship guaranteed. 


Write for details today . .. 


Fully illustrated descriptive leaflet and complete details on 
request to:— 


QUEEN STREET, HECKMONDWIKE, YORKS 
Telephone: Heckmondwike 1241 (3 lines). 

Telegrams: Brass, Heckmondwike. 

Established 1864. Non-Ferrous Founders and Engineers 
Specialists in Spring Relief and Safety Valves and 
Allied Fittings. 


SAMUEL 
BIRKETT 


LIMITED 


Patent applied for 
No. 31597/57 


RIVET BUSH 


New type permanent insert bush single blow fixing. Suitable for 
sheet metal, plastic or plywood. All threads up to tin. 


\ 
Note serrated face and = 
indentations left in sheet 


ENGINEERING CO. LTD Phone: Ingrebourne 43864 & 43865 
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Almost any profile up to 74” deep 
and 24” developed width, in mild 
steel, aluminium, brass and copper, 
from }” down to 26 gauge. 


AYRSHIRE 
DOCKYARD CO. LTD. 


IRVINE, AYRSHIRE, Irvine, 2271-3. 


LONDON, 
GRAND BUILDINGS, Trafalgar Square, W.C.2. 
Trafalgar 6651. 


Parkhouse St., St. Helens, Lancs. St. Helens 2639 


ELECTRONIC CONTROLS 
TIMERS 
FLUID & GAS CONTROL 


The 1960 Edition of our Data Book is now 
available, it contains 44 pages of 
illustrated descriptions of our products. 

If you are interested in Automatic 
Electrical Control Apparatus a copy 

No. 144/E.E. will be sent free on request. 


LONDEX LTD. 


ANERLEY WORKS, LONDON, $.£.20 
Telephone: Sydenham 3111 


EMD 4276 for further information 
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a 
PAXOLIN” 


Mechanically strong and with good 
electrical properties, Paxolin helps to 
make a sound job of this 275 h.p. auto- 
transformer starter for the steering 
gear motors of the CANBERRA. 


°® Paxolin synthetic resin bonded laminates 
consist of a base material which may be 
paper, cotton, asbestos, glass, nylon or other 


fabric, bonded with a resin which may be 


phenolic, epoxide,mel. silicone, polyester, 


or other synthetic. They are supplied as sheets, 
tubes, cylinders and moulded punched and 
machined parts. ‘ PAXOLIN’ IS A REGD. TRADE MARK 


Ask us about ‘PAXOLIN’ 
for electrical and 
mechanical applications 


the electrical insulation people 


THE MICANITE & INSULATORS CO., LTD., 


EMPIRE WORKS, WALTHAMSTOW, LONDON, E.17 
Tel: Larkswood 5500.’Grams: Mytilite, London, Telex. Telen:25183 


HEAVY NICKEL & 
HARD CHROMIUM 
deposition 


We have 
the ‘know-how’ 
and the equipment 


and as we have grown with 
the industry, many years’ 
experience with engineering components 
in need of protection and/or salvage. 
Plant is available to handle efficiently 
many varied shapes and sizes—e.g. this 
15 foot piston rod, hard chromium 
deposited without heat or distortion 


APPROVED 
BY ALL THE PRINCIPAL 
AUTHORITIES 


Write for free fully explanatory booklet to 


BRAILEY ELECTROPLATERS LTD 


CHAPEL STREET~ SALFORD 3° LANCS. 
Established 1873 Telephone: BLAckfriars 6045/7 


871 


EMD 4278 for further information 
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Why 


ELECTRONICS WEEKLY 


is essential reading for you. 


From the outset, the approach of 
ELECTRONICS WEEKLY has been 
international. Not only does it deal 
authoritatively with national electronic 
news, but week by week, it also presents 
news of outstanding developments and 
trends overseas. Purposely, news items 
and features in ELECTRONICS 
WEEKLY are kept short, thus enabling 
you readily to maintain a global watch 
on the broad pattern of engineering 
advances in electronics. 


FROM YOUR NEWSAGENT 


EVERY WEDNESDAY 


ONLY 4° 


EUROPE’S FIRST ELECTRONICS NEWSPAPER 


EMD 4279 for further information 
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BOLTON’S PRODUCTS include copper and 
copper-base alloys in the form of wire and strand, 
bar and rod, sheet, strip and foil, 
busbars, commutator segments 
and tubes. 
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H. C. COPPER 


EXTRUDED AND DRAWN 
SECTIONS 


All shapes for electrical 
and other purposes a 
J 


THOMAS BOLTON & SONS LTD 


Head Office: Mersey Copper Works, Widnes, Lancashire 
Telephone: Widnes 2022 


London Office & Export Sales Dept: 168 Regent St., W.1. 
Telephone: REGent 6427 


Write or Telephone 
Crawley 25166 for 


TEST SIEVE SHAKER 


for 


accurate 
particle size 
analysis 


Accurate and consistent results are the features 
required of a test sieve shaker for the sieve 
analysis of the particle size range of material. 
Simply vibrating or shaking test sieves by hand 
is not good enough for the standand of accuracy 
required these days. Vibration alone tends to 
aggregate rather than to segregate particles and 
shaking test sieves by hand is not only tedious 
but inevitably produces inaccurate results. 


The Inclyno Test Sieve Shaker incorporates a 
double movement that jolts and spreads the 
material ensuring perfect segregation of 

the various particle sizes and presenting the 
maximum number of apertures for undersize 
particles to fall through each sieve. Three 
models available for all sizes of standard 

test sieves and supplied complete with motor 
and inbuilt automatic time switch covering 
test periods up to 60 minutes. 


THE PASCALL ENGINEERING CO. LTD. 
GATWICK ROAD CRAWLEY SUSSEX 
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An hours counter gives you an exact 
The record of running times of mains- 
powered electric equipment or 
i machinery. This enables you to 
meanin apply planned maintenance schemes 
g resulting in increased efficiency— 
and reducing production stoppages. 
of For counting the hours fita... 
SMITHS 
Synchronous Counter 


% 10,000 hrs Total Count; 1,000 


hrs ‘Trip’ Count indicating in 
tenths can be included 

%* Pressed-steel case to withstand 
rough handling 


Precision-machined internal 
and self-starting 

* High-torque, self-starting, 

in synchronous 2-watt motor 
available for 50 or 60 cycle 
supplies of 12, 100/125, 


Production 200/250 V 
Planning 


FOR 
IMMEDIATE 
DELIVERY 


Write now to:— 


The industrial business of 
INDUSTRIAL DIVISION S. Smith & Sons (England) Ltd, 
including the marketing of 


the trade marks of 
Chronos Works, North Circular Road, London NW2 - Phone: GLA1136 Smiths and Kelvin Hughes 
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dard speeds 


57 mins.perrev. 
to 2,700 revs. per min. 
Built-in limit and 
programme switches 
Continuous running 
and reversing : 


No other motors offer the wide range of speeds, 

torques and programme switching of the versatile Drayton RQ. 
Conforming to BSS 170/1939, it is suitable for continuous 

or intermittent running, reversing, and can be supplied with or 
without internal limit and programme switches. Motors _ 
giving a shaft rotation of more than one revolution before 
switching operates, or with multi-position switching, are also 
available. Write now for your copy of Data Sheet No. 302. 


FRACTIONAL H.P. MOTORS 


DRAYTON REGULATOR & INSTRUMENT CO. LTD. 
West Drayton, Middlesex. West Drayton 4012 


< 
~ 
AL, 
5 types: f[ 
= 
RQIG 4 


EMD 4124 for further information 


Our research teams are for ever providing improved types 
of well-known Aeroquip hose lines, with detachable re-usable 
fittings. 

The latest development concerns the installation of our own 
plant for the production of P.T.F.E. (polytetrafluoroethylene) 
extrusion for the inner linings of Aeroquip P.T.F.E. Hose. 
This means we shall be able to produce more hose, more 
quickly for all applications where resistance to high 
temperatures, and high pressures, and chemical inertness to 
acids, oils and corrosives are essential qualities required in 
hose lines. 


~ 


SK Write for full technical details of the Aeroquip range of P.T.F.E. hose to:— 


SUPER OIL SEALS & GASKETS LTD 


FACTORY CENTRE BIRMINGHAM 30 
TELEPHONE KINGS NORTON 2041 


9938 
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